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INTRODUCTION 


HE ever-growing number of articles con- 

cerned with functional derangements and 

functional obstructions of the gastroin- 

testinal tract since Henrot’s classical 
thesis on the pseudo-étranglements (1865) is evi- 
dence that considerable interest and attention to 
this problem exist. Gastrointestinal dyssynergia, 
hypotonia, and impaired propulsive motility are 
of undeniable importance in the postoperative 
period. Disturbances of intestinal motility, in one 
or another of its many phases, constitute a high 
incidence of morbidity and mortality in the post- 
surgical period. The frequency of postoperative 
obstructions and their seriousness, or potential 
seriousness, justify the repetition of established 
factors in the pathological physiology of obstruc- 
tion and a review of the principles involved in 
diagnosis and treatment. Any gastrointestinal 
symptomatology after an abdominal operation is 
of the utmost significance, for it is impossible to 
state which case will progress with the initiation 
of a self-perpetuating sequence of events which 
may terminate fatally. 

The differentiation between functional inhibi- 
tion of the bowel and mechanical blockage is a 
subject of extreme importance. Proper therapy is 
dependent upon it. The therapeutic implications 
of each condition are quite different so far as 
surgical intervention is concerned. Suction-de- 
compression of the bowel, when used with intelli- 
gence, is applicable to both conditions, but it is 
not necessarily curative when postoperative me- 
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chanical obstruction is present. The Miller- 
Abbott principle of intestinal suction-decompres- 
sion marks an era in medical progress. Intro- 
duced in 1934, it has been applied to the problems 
of intestinal obstruction since 1938. 
Experimental investigations on certain phy- 
siological reactions of the gastrointestinal tract by 
Youmans e¢ al. (243, 244, 248, 249), who have 
presented evidence for a basal production of 
acetylcholine in the intestinal wall by intrinsic 
mechanisms exclusive of the action of extrinsic 
nerves; the“appearance of Bernheim’s correlative 
monograph”on the interaction of drugs and cell 
catalysts (25); and other recent studies of auto- 
nomic and related drugs, have significant thera- 
peutic implications which have led us to review 
again the question of the use of drugs with gastro- 
intestinal effects in the postoperative period. 


CONFUSION OF TERMINOLOGY 


Ill-defined terminology is an inevitable error 
when knowledge is incomplete. The undisciplined 
usage of the term ileus, which persists to this 
day, resulted from a lack of understanding of 
the pathological physiology of intestinal obstruc- 
tion. 


Celsus (De Medicina, Book iv) noted certain discrepan- 
cies. “Diocles of Carystus named the disease of the small 
intestine chordapsus, of the large eileos e:\eds-volvo (to 
turn about). I note by many the former is now termed 
eileos, the latter colicos.” A lengthy definition of the 
iliaca passio which appears in the London Medical Dic- 
tionary (1819) includes the statement that ‘much con- 
fusion would be avoided by abolishing the term alto- 
gether.” 

Recent definitions are stil] at variance: “‘severe colic due 
to intestinal obstruction” (Dorland, 56); ‘distention from 
intestinal inertia” (Cokkinis, 48); “an interruption to the 
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flow of intestinal contents through the gut together with 
perverted motor responses in the intestinal musculature 
and associated metabolic reactions” (Cutting, 51). 


Common usage assigns the term to the func- 
tional obstructions, or makes of it a general term 
synonymous with intestinal obstruction from 
whatever cause. A further confusing practice is 
the application of the term dynamic ileus to 
both functional and mechanical obstructions. We 
suggest that the term ileus be reserved for the 
functional obstructions, as a matter of expe- 
diency rather than because it is philologically 
correct. 

Functional intestinal obstruction may be (1) 
so-called paralytic ileus (inhibition ileus, adynamic 
ileus), or (2) spastic ileus (dynamic ileus). A 
consideration of dynamic ileus is beyond the 
scope of this paper. 

Definition: An acceptable and limiting defini- 
tion of inhibition ileus is: a disorganization and 
impairment of the motor function of the gastro- 
intestinal tract, sometimes resulting in complete 
cessation of motor activity with consequent func- 
tional obstruction (modified from Stout, 212). 

Paralytic ileus is a misnomer, for the intestinal 
musculature has not lost its ability to contract. 

The functions of contractility, irritability, and rhyth- 
micity were retained by muscle strips removed from the 
bowel wall of such a case (Alvarez, 12). Hotz (106) has 
shown that induced peritonitis in experimental animals will 
not prevent rhythmic contractions of the excised intestine 
unless persistent gaseous distention of the bowel coexists. 
The inflated Miller-Abbott tube will progress distally in 
the gastrointestinal tract whether intestinal obstruction is 


due to infection, mechanical occlusion, or ileus (Abbott and 
Johnston, 6). 


Alvarez and Hosoi (16) suggested the term 
flat-gradient ileus after demonstrating a leveling 
of the intestinal gradients. We favor the term 
inhibition ileus (Wangensteen) as most descrip- 
tive of this condition. 

The status of truly paralytic ileus is not clear. 


Paralytic obstruction is said to occur as the late sequel 
to a pre-existing mechanical obstruction: as the result of 
prolonged distention pressure a segment of bowel proximal 
to an organic obstruction first lags, then fails, in recovery 
of tonus and motility as the condition progresses, 

Owings ef al. (173) concluded that terminal ileus is 
associated with peritonitis. 

Antoncic and Lawson (18) could obtain no experimental 
evidence for a terminal paralytic ileus in cases of uncom- 
plicated intestinal obstruction. Contractility was greater 
in obstructed loops than in unobstructed distal segments. 
The long obstructed intestine could be inhibited by epin- 
ephrine. Neither pressure nor contractility diminished ter- 
minally unless perforation occurred. 


INCIDENCE 


The incidence of postoperative functional gas- 
trointestinal complications cannot be determined 


from a survey of statistical studies of intestinal 
obstruction. 


Such analyses, rightly, exclude these most frequent dis- 
orders of the convalescent period, as well as ileus associated 
with peritonitis—what has been called the most frequently 
fatal complication of this group. The selection of cases 
excludes such complications for the reason that they con- 
stitute too poorly defined clinical entities for group analysis 
by the statistical method. 


It is significant that the distinction between 
milder degrees of functional derangement and 
inhibition ileus is only quantitative. Clinical 
states of all degrees of severity, from “gas pains” 
and temporary meteorism to the chronological 
development of established ileus, indicate that 
these are not separate disease entities but dif- 
ferent manifestations of the same thing. 

Appreciable gastrointestinal dysfunction, with 
subjective symptoms or objective signs of al- 
tered physiology, occurs after abdominal opera- 
tion in almost every instance. 

Ochsner (159, 160, 162) has stated repeatedly that a 
transient “physiologic ileus” is invariably present after 
celiotomy which is “just as true as the ileus that produces 
an adynamic variety.” Levis and Axelman (131) ob- 
served an incidence of from 60 to 75 per cent in a study of 
subjective symptoms or signs of intestinal atony in their 
surgical patients. Ottenheimer (172) noted that 59 per 
cent of 400 patients suffered from postoperative gas pains. 
Gordon (92) reported that various degrees of postoperative 
distention developed in 72.5 per cent of 131 cases subjected 
to appendectomy, cholecystectomy, herniorrhaphy or ab- 
dominal gynecological operations. Bisgard and Johnson 
(27) analyzed more than 400 cases after celiotomy with an 
otherwise uncomplicated convalescence for nausea and 
vomiting, abdominal distention, and gas pains (Fig. 1). 

The incidence of established ileus is suggested by a five- 
year study of 332 cases of small-intestine obstruction, 
which included all cases with sufficient distention to re- 
quire active treatment (Noer and Johnston, 158). Post- 
operative ileus and ileus associated with peritonitis con- 
stituted more than two-thirds of a group (patent inactive 
ileus) which comprised 40 per cent of the cases reviewed. 


ETIOLOGICAL FACTORS . 


Intestinal tone and normal peristalsis depend 
upon a healthy intestinal musculature, an unim- 
paired intrinsic nervous mechanism, balanced 
control of the extrinsic innervation to the intes- 
tinal tract, and physiological stimuli of propulsive 
motility. The precipitating and sustaining fac- 
tors in ileus revolve around disturbances of these 
points. 

Physiological stimuli of propulsive motility. In- 
crements in intraluminal pressure will elicit the 
peristaltic wave if there is present an “equitable 
distribution” of tone as a necessary background 
for rhythmic contractions and propulsive mo- 
tility. Starvation may eliminate peristaltic ac- 
tivity, but it will not per se produce an ileus. 
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"GAS PAINS 


AND GASTROINTESTINAL COMPLICATIONS 


DISTENTION 








NAUSEA AND VOMITING 


Fig. 1. Signs and symptoms of gastric and intestinal dysfunction in 408 cases with un- 
complicated celiotomies (Bisgard and Johnson. Ann. Surg., 1939, 110: 802). 


Tonus and rhythmical contractions will persist 
unless hypoproteinemia and edema, avitaminoses, 
or other complicating factors also exist. Stimuli 
for intestinal activity in the form of food residues 
are minimal after abdominal surgery. Early post- 
operative purging has been abandoned. 


Changes in rhythmicity, irritability, and tone occur in 
the purged intestine (Alvarez and Taylor, 17). Loss of tone 
and disturbance of the gas-removing mechanism of the bowel 
result, as “some parts of the bowel are abnormally irritable 
while others fail to respond at all to powerful stimuli,” 
and unevenness in the gradient of muscular forces favors 
the development of gas pains (13,16,17). 


Muscle fatigue and motor dyssynergia. Stressing 
the occurrence of “dyskinesia,” Adler e¢ al. (9) 
have shown that effective propulsive motility is 
dependent upon the existence of co-ordination 
between adjacent segments of the intestine. Var- 
ious authors (9, 110, 192 ef al.) have indicated 
the necessity for distinguishing between the two 
functional types of intestinal motility, propul- 
sive and nonpropulsive. Increased intestinal ac- 
tivity is not necessarily accompanied by a corres- 
ponding increase in propulsive motility. Poorly 
co-ordinated motor activity of the intestinal tract 
is an important factor in the consideration of 
postoperative gastrointestinal disturbances. In- 
creased intestinal activity may but serve to 
aggravate the mild disturbances of recent post- 
operative cases. 


Ingelfinger (110) has analyzed the situation as follows: 
“The three component parts of motility—tone, propulsive 
waves, and mixing waves—interact to exert a certain force 
on the intestinal contents. Actual transport, however, 
depends not only on the forces created in any one intestinal 
area but also on the motility and intraluminal pressures of 
adjoining areas. As a general rule, a low tone and frequent 
propulsive waves of large amplitude are conducive to 
transport, whereas a high tone, which eliminates effective 
‘diastole’ between waves, or a low tone with absent pro- 
pulsive waves, or incoordination of adjoining intestinal 
segments, retards transport.” 

Alvarez (14) has suggested that a synaptic nervous 
mechanism, sensitive to adverse influences, may supply a 
sedative influence to the bowel, co-ordinate muscle con- 





traction producing traveling waves, and prevent response 
by the bowel to each passing stimulus. It is proposed that 
when this system is nonfunctioning the bowel contracts as 
a unit, in response to stimuli mediated by long uninter- 
rupted nerves which are resistant to unfavorable in- 
fluences. 

Sustained intraluminal pressure results in increased 
peristaltic activity which disappears with the onset of 
fatigue, according to Bauer (21). If the pressure is long 
maintained, failure of propulsive motility (which may be 
absolute) will result. Henderson (100) has suggested that 
fatigue of the nerve net is a factor in peristaltic failure. 


Preanesthetic, anesthetic, and postanesthetic de- 
pressants. Notable among the sedative drugs and 
anesthetic agents which depress gastrointestinal 
activity are the barbiturates, ether, ethylene, 
nitrous oxide, and cyclopropane. 


Bisgard and Johnson (27) observed a close correlation 
between the degree of gastro-intestinal motor inhibition 
during anesthesia and the frequency, duration, and severity 
of postoperative symptoms in surgical patients. This ob- 
servation and experimental studies prompted them to state 
that cyclopropane-avertin, cyclopropane, and spinal anes- 
thesia have predominantly stimulating or motor actions. 
The studies of Burstein (38) and Weisel and associates 
(236) indicate that intestinal activity is inhibited in the 
lower planes of cyclopropane anesthesia. The experimental 
studies of Miller and Plant (150, 152) have shown that the 
action of the anesthetic agents is peripheral, and indepen- 
dent of extramural nervous control. Ether, chloroform, 
and deep ethylene anesthesia were depressant to Thiry- 
Vella loops. Light ethylene and nitrous oxide-oxygen 
anesthesia produced a marked initial increase in activity, 
presumably on the basis of asphyxia. Anoxia has been 
suggested as a factor in the inhibition of the intestine by 
the anesthetic drugs (McClure e¢ al., 144). This is not the 
mechanism in cyclopropane depression, for it has been 
shown that the inhibition of the extrinsically denervated 
intestine by cyclopropane anesthesia is independent of a 
low oxygen tension in the alveolar air (Youmans and 
associates, 245). 

In vivo and in vitro studies (Gruber, 93; Bisgard and 
Johnson, 27) have shown that the barbiturates depress 
gastrointestinal tone and motility. The barbituric-acid 
derivatives produce varying degrees of anoxia due to 
respiratory depression and circulatory depression (Mc- 
Clure et al., 144) and inhibition of tissue oxidation (Jowett 
and Quastel, 114). It is stated (144) that histotoxic 
anoxia is most important within the therapeutic range of 
the drugs. 
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The role of edema. Edema is a contributing 
factor in some cases of postoperative ileus. 
Gastrointestinal edema, as a component part of a 
generalized edema, may result in (1) functional 
obstruction, or (2) mechanical obstruction. 


Colloidal osmotic pressures below a “critical edema 
level” were noted as a common factor in the production of 
symptoms of ileus in instances in which edema was due to 
postoperative nutritional edema (Jones and Eaton, 112) 
and anasarca on a uremic basis (Leigh, 129). Correction of 
the edema was associated with symptomatic improvement. 
Ileus may result from edema of the intestinal wall due to 
overhydration and the use of excessive salt (Noer and 
Johnston, 158; and others). Ravdin (195) states that “too 
much emphasis has been placed on the water and salt re- 
placement of surgical cases with too little on the mechanism 
involved in keeping the fluid within the blood vessel.” 
Obstruction of an artificial or natural stoma may result 
from actual mechanical closure of the intestinal lumen in 
cases of nutritional edema (Ravdin and Rhoades, 196). A 
total protein determination of less than 5.2 gm. per 100 cc. 
was not invariably associated with gastric retention in the 
clinical studies of Chauncey and Gray (47). This led them 
to conclude that hypoproteinemia is only one factor in 
postoperative gastric retention. 

The roentgenographic changes of the small intestine in 
vitamin-deficiency states are nonspecific (Golden, 88, 89). 
Similar motility phenomena were observed in association 
with hypoproteinemia, and in studies of the intestinal 
tract of the newborn, which is notable for its underde- 
veloped nervous control. It is suggested (88) that the least 
common denominator in these conditions may be sub- 
mucosal edema which interferes with nutrition and func- 
tion of the intramural nerve cells in the intestine. It is 
interesting to note that Mackie (135) has observed degen- 
eration of the nerve cells of the intrinsic nerve plexuses of 
the intestine in deficiency states. 


Avitaminosis and intestinal motility. Thiamine 
deficiency impairs intestinal tone and motor ac- 
tivity. The importance of ascorbic acid has not 
been established. 


Heublein ef al. (104) noted that a reduction in muscle 
tone is the outstanding feature of avitaminosis B in dogs. 
Characteristically there was a marked delay in gastric 
emptying time, small-intestine hypomotility, and colonic 
stasis. Elsom and associates (66) observed similar phenom- 
ena and an increased caliber of the jejunal loops in ex- 
perimental vitamin B complex-deficiency states in human 
beings. Kantor (116) has stated that gas and fluid levels 
which appear on survey films of the abdomen in such 
patients are suggestive of ileus. Correction of the avita- 
minosis in thiamine-deficient animals was associated with 
increased peristalsis (Dick and Hege, 55). 

Haag and Taliaferro (95) were prompted to investigate 
the effect of ascorbic acid on intestinal activity by clinical 
reports that it may cause colicky pain and increased intes- 
tinal motility. In-vitro studies of guinea-pig intestinal 
muscle showed increased tone with high concentrations of 
ascorbic acid. Forster (79) used a combination of ascorbic 
acid and thiamine in the treatment of peritonitis and ileus, 
Stout (213) suggests that prostigmin methylsulfate (0.5 
mgm.) and thiamine hydrochloride (1 mgm.) given hypo- 
dermically every four hours for ten or more doses post- 
operatively are worth while in the prevention of post- 
operative ileus. 


Mechanical trauma to the intestine. The “rude 
invasion of the surgeon” is the most dramatized 
factor in the development of postoperative gastro- 
intestinal symptoms. 


Ochsner has often said that every celiotomy is followed 
by a “physiologic ileus” from the mere opening of the 
abdomen, handling of the peritoneum, and chemical 
trauma. Wakim and Mann (229) observed that the com- 
bined effects of ether anesthesia and exploratory celiotomy 
in dogs abolished intestinal activity for at least four hours. 
Section and anastomosis of the intestine abolished activity 
for about forty-eight hours. The explanation that such 
an inhibition of the intestinal tract can occur by way of 
local reflexes (Olivecrona, 165) is no longer acceptable 
(Youmans ef al., 247; Freund and Sheehan, 80a). 

Bisgard and associates (28) concluded from clinical 
studies that there is reduced peristaltic activity for twelve 
hours after clean and uncomplicated abdominal operations 
performed under one of the noninhibiting anesthetics, but 
at no time is it completely abolished. On the contrary, they 
state that “frequently” there is hypermotility of the in- 
testinal tract after abdominal operation. 

The experimental studies of Cannon and Murphy (40, 
41) led them to conclude that direct injury to the intestine 
is a factor in the production of inhibited activity after 
celiotomy, for splanchnic section did not abolish the ob- 
struction. It is the suggestion of Elman and Lischer (65) 
that unexplained abdominal distention after operation may 
be due to postoperative hypoalbuminemia, which is due in 
turn to an edema of the viscera, precipitated by the trauma 
of the operative procedure. Early obstruction after ab- 
dominal operation may be mechanical obstruction, in cer- 
tain instances, from delicate filmy adhesions which dis- 
appear with deflation of the small intestine (Leigh, 129). 


Reflex ileus. Peritoneal irritation reflexly in- 
hibits gastrointestinal tone and motor activity. 
Peritonitis has, in addition, an adverse effect on 
the local neuromuscular mechanism. 


Pal (178), in 1890, noted that intestinal quiescence fol- 
lowed upon the opening of the abdomen of experimental 
animals, Bayliss and Starling (22) have shown that this 
inhibition of intestinal motility is relieved by section of the 
splanchnics. Similarly, induced peritonitis in experimental 
animals failed to inhibit intestinal motility if the splanchnic 
nerves were first sectioned (Arai, 19). The studies of 
Markowitz and Campbell (139) indicated that spinal 
anesthesia will relieve the ileus which follows celiotomy, 
chemical peritonitis, or intestinal trauma. Douglas and 
Mann (57) have elaborated on these studies in experiments 
which establish the neurogenic concept of ileus. Arrest of 
intestinal movements in exteriorized loops occurred after 
peritoneal irritation following section and degeneration of 
both. vagi, section and degeneration of one splanchnic 
nerve, and after adrenalectomy. No lasting effect occurred 
after bilateral section of the splanchnics. 

Owings et al. (173) related terminal ileus to peritonitis. 
Olivecrona (165) concluded that since rhythmic contrac- 
tions were not always eliminated by induced peritonitis, 
the severity of the process must be a determining factor in 
placing the brunt of the injury on the nervous mechanism 
or on the intestinal muscle. Abel (7) has said that peri- 
tonitis increases the tendency toward the development of 
ileus by diminishing the activity of the myenteric plexus. 
Imanaga (109) concluded, on the basis of experimental 
studies utilizing the abdominal-window technique, that 
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the lowered blood pressure in diffuse peritonitis and a sub- 
sequent slowing of the blood stream cause atony and 
amotility of the gut because of an accumulation of acid in 
the intestinal wall. Studies of the portal blood in such in- 
stances were notable in that they revealed a lowered pH, 
decreased sodium-chloride content, and a marked lowering 
of the oxygen content. Schnohr (199) studied intestinal 
peristalsis by the same technique. Anoxia or an increased 
carbon-dioxide concentration in the blood resulted in 
violent contraction of the arteries of the intestine and an 
immediate cessation of all intestinal movement. 


Reflex ileus from pathological processes other 
than peritonitis is not rare. Such disturbances are 
not ordinarily associated with the postoperative 
period. Visceral reflexes initiated by activation of 
either visceral or somatic afferent nerves may 
profoundly inhibit intestinal tone and motility. 
The efferent limb of the reflex arc runs through 
sympathetic nervous pathways. 


An ileus which may follow general or distant body in- 
jury can be prevented by sectioning of the splanchnics 
(Cannon and Murphy, 41). Karabin (118) is of the 
opinion that the ileus which is associated with retroperi- 
toneal lesions may be due to a temporary paralysis of all 
autonomic innervation to the intestinal tract, rather than 
to splanchnic inhibition alone. 

The reflex is elicited most readily by stimulation of a 
diseased organ, less commonly by stimulation of a neigh- 
boring healthy viscus (Oppenheimer, 166). The diseased 
organ must be capable of responding to stimulation to 
elicit the reflex, and the response is most marked during the 
first acute stages of disease (166). 


The occasional causes of reflex ileus are in- 
numerable (Ochsner and Gage, 162; Wangen- 
steen, 230; and others). The highest incidence 
occurs in association with renal disease. 

The frequency of Wilms’ Nierenileus is explained by 
Eisendrath (63) on the basis of the intimate relationship 
of the autonomic nerve supply to the kidneys and to the 
intestine. 


Psyche and body habitus. It has been sug- 
gested that cerebral regulation of autonomic func- 
tions is a factor in the development of certain 
cases of ileus. McIver (145) observed that there 
is a predisposition to the development of ileus in 
the very aged and in the very young. 

The views of Devine (54) are interesting. In discussing 


the evolution of the gastrointestinal tract, he has empha- 
sized the importance of “gross dilatations and spasms of the 


_ alimentary canal” and the significance of “retention and 


emptying postures” and neuromuscular sections of the 
intestinal canal (most of which, in man, are said to be 
guarded by definite sphincters; other sections have only 
rudimentary sphincters which are “not macroscopically 
obvious”). It is stated that this structural arrangement 
results in gross pathological dilatations (achalasia, ileus, 
gastric dilatation, and megacolon) when exaggerations of 
the retentive function develop. Conversely, when exag- 
gerations of the emptying function develop, it is stated that 
the resulting syndromes are indicative of gross pathological 
spasms (irritable bladder, irritable colon, and gastrointes- 
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tinal spasms). Devine describes paralytic ileus as develop- 
ing in patients with general overdevelopment of sym- 
pathetic action, with enteroptosis, and in whom all the 
“retention postures” are exaggerated. 


PATHOLOGICAL PHYSIOLOGY 


The characteristics of established ileus are (1) 
loss of intestinal tonus, (2) disturbed propulsive 
motility, and (3) areas of sphincter spasm. Such 
upsets may be localized as regional processes 
neighboring an abscess or an area of acute in- 
flammation. Separate segments of bowel may be 
involved, or the entire gastrointestinal tract may 
be implicated. Spasm of sphincters is a factor in 
mild cases of dysfunction, and anal-sphincter 
spasm quite frequently appears to be mainly re- 
sponsible. The role of such factors as local areas 
of spasm, intestinal “dyskinesia,” and gastric 
hypermotility in the production of gastrointes- 
tinal symptoms will be discussed. 

The morbid changes which will occur in cases of 
ileus associated with peritonitis, strangulated in- 
testinal obstruction, or late mechanical obstruc- 
tion will vary with the cause. In far advanced 
stages the general pathology of intestinal ob- 
struction, from whatever cause, is scarcely dis- 
tinguishable. Common to all cases are the non- 
specific sequelae of mechanical stresses: intestinal 
distention, distention necrosis, perforation, and 
peritonitis. 

Mixed-type obstruction. A simple functional 
obstruction may be complicated by mechanical 
obstruction as the distention produces kinking 
and angulation of the bowel loops. Any increase 
in bowel diameter is reflected in a proportionately 
greater circumferential increase. Wider apposi- 
tion of the serosal surfaces favors the formation 
of adhesions if exudation is present. Closed-loop 
obstruction may develop from free or fixed kinks. 
Extensive ileus presents the combined pathologi- 
cal picture of high and low small-intestine ob- 
structions (Fig. 2). 

Of the various types and forms of obstruction, 
one usually predominates, attracts attention, and 
manifests its malignancy before others may exer- 
cise their full pathological effects (Aird, 11). The 
factor of priority, as it applies to intestinal ob- 
structions, has been emphasized (11): strangula- 
tion takes precedence over closed-loop obstruc- 
tion, closed-loop obstruction over simple occlu- 
sion of the bowel lumen, and high obstruction 
over low obstruction. 


Wangensteen (230) has stated that there is a changing 
concept regarding the relative morbidity of small-intestine 
obstructions. The axiom that high obstructions are the 
more serious is obsolete, for replacement therapy will 
largely remedy the situation in high obstructions. Effec- 
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Fig. 2. Possible elements in mixed-type intestinal obstruction as they might develop in postoperative ileus. 


tive decompression alone can save the situation in the low 
obstructions. 


The morbidity of the individual case of intes- 
tinal obstruction is determined by the sum of the 
combined factors. Response to treatment is 
necessarily dependent upon the relative degree of 
functional and structural change. 

The pathogenesis of intestinal distention. Intes- 
tinal distention develops when there is a break- 
down of the fluid and gas-balancing mechanisms 
which leads to an increased production of fluid 
and gases, impaired removal, or both. 


Oppenheimer (166) observed roentgenographic and 
clinical signs of ileus immediately after ureteral catheteri- 
zation. He suggests that sudden loss of intestinal tone 
may cause gas to fill the bowel passively, as small amounts 
of intestinal gas which are normally present expand in a 
suddenly created relative vacuum. 


The diminished removal of intestinal gases is 
probably of more importance in the development 
of abdominal distention than the increased pro- 
duction of gases, although postoperative patients 
may swallow excessive amounts of air (Wangen- 
steen, 230). 


The sources of intestinal gases are: (1) swallowed at- 
mospheric air, (2) diffusion of the blood gases into the in- 
testinal lumen, and (3) slight amounts of gas formed as a 
result of the digestive processes (Fig. 3). Gas from the 
intestine in cases with postoperative distention is predomi- 
nantly nitrogen and oxygen, approximating the composition 
of atmospheric air (McIver, Benedict and Cline, 146). 

Abnormal accumulations of alimentary fluids increase 
intestinal distention. The gastrointestinal tract is capable 
of withstanding relatively severe grades of anoxia before 
its secretory functions are significantly altered (Van 
Liere, 224). 


Impaired diffusion of gases is more important 
than delayed transportation of intestinal gases in 
the production of intestinal distention. 


Fries (81) has shown that the normal adult passes about 


one liter of gas a day by rectum. Experimental studies + 


by Tacke in 1884 (214) indicate that ten or twenty times 
as much intestinal gas may be excreted by the lungs as is 
expelled rectally. 


Simple mechanical expulsion of gas is a factor 
in relieving abdominal distention in those in- 
stances in which accumulations of gas in the large 
bowel are known to be trapped by a spastic anal 
sphincter. 
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Absorption of intestinal gases is directly de- 
pendent upon the state of the intestinal circula- 
tion. 


The role of the portal circulation in the development of 
intestinal distention has been investigated by various 
workers. Bonney (31) has said that the local circulation of 
the bowel is impaired by reduced portal circulation which 
results from increased intra-abdominal pressure. Herrick 
and Mann (1o1a) found that the effect of distention on 
the flow of blood in the portal vein was variable. Usually, 
however, the flow decreased progressively with increases 
in intraintestinal pressure. The studies of Frimann-Dahl 
(82) and Nissen and Wustmann (157) have shown that 
impaired diaphragmatic movement results in retardation 
of the portal venous flow. Mall (137a) indicated that 
rhythmical contractions are directly concerned with main- 
tenance of the portal circulation, and Usadel (218) has 
demonstrated that increased intestinal motility results in 
increased portal blood flow. Cutting (51) has said that 
circulatory stagnation impairs diffusion and transportation 
of luminal gas, especially carbon dioxide. McIver et al. 
(147) observed that partial obstruction of the portal vein 
caused a marked rise in the carbon-dioxide percentage and 
a corresponding increase in the total volume of gas in an 
intestinal loop. Sjéquist (204) suggests that postoperative 
distention results from inhibition of intestinal motility 
with a resultant marked diminution of the portal circula- 
tion. Supposedly then, there is an accumulation of high 
concentrations of carbon dioxide in the intestinal tissue 
which transudes into the bowel lumen and distends it. 


The effects of intestinal distention. Intraluminal 
distention has (1) important local effects on 
gastrointestinal tone and motility, the local cir- 
culation of the bowel, and its secretory and ab- 
sorptive functions; and (2) systemic effects (Fig. 


The slightest imbalance in tone and propulsive 
motility favors the development of intestinal 
distention. Distention, in turn, affects the tone 
and motility, reflexly (Pearcy and Van Liere, 180; 
Youmans and associates, 247, 251; and others), or 
by direct injury if pressure is sustained and 
excessive. 


Gatch and Battersby (84) have shown that dilatation of 
the bowel protects it against high intraluminal pressures, 
if the pressure does not increase step by step with dilata- 
tion. 


Circulatory failure as it applies to the gastro- 
intestinal tract may be abrupt and fulminant, or 
it may result from the progressively developing 
vicious cycle of obstruction. 


Gatch (83) states that the bowel can survive no more 
than six hours of complete anemia. A continuous flow of 
blood through the bowel wall ceases when the intraluminal 
pressure exceeds the diastolic blood pressure (Gatch and 
Battersby, 84) and intestinal function also ceases. You- 
mans and associates (247) have pointed out that in the 
course of normal intestinal activity, the intestino-intestinal 
inhibitory reflex functions to keep pressures below the 
— interfering with the blood flow through the intestinal 
wall, 
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Fig. 3. Origin of intestinal gases in obstruction (Wan- 
gensteen). 
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Atmospheric Air 79.0 20.93 0.03 
Postoperative cases with : CH,, H2S, 
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Organic small bowel ob- 


struction(Wangensteen)| 60-79 | 2.4-10.0] 8.1-9.4 |H2S, 5.8-14.0 

















Inhibition ileus H2S 3.7-8.4 
(Wangensteen) 64.6-80.4 | 4.4-10 | 5.6-11.8| CH 0-1.0 
Hz 0.3-6.6 





Quantitative analysis of atmospheric air, and of the in- 
testinal gases in functional and organic obstructions. 


The mechanistic concept for the ill conse- 
quences of intestinal obstructions is firmly estab- 
lished (Sperling, 210; Storck and Ochsner, 211; 
Herrin and Meek, 102; Wangensteen, 230 and 
others). 

The effects of sustained and excessive distention 
of the intestine are: 

1. Muscle fatigue and fatigue of the nerve net 
from prolonged muscle stretching (Henderson, 
100; Bauer, 21; Gatch and Battersby, 84). 

2. Anoxia from gradual vascular occlusion, as 
intramural strangulation and extramural impair- 
ment of the circulation to the bowel occur: this 
is the result of distention compression of the 
intramural vessels, and angulation and kinking 
of the extraparietal vessels (Van Zwalenburg, 
225, 226; Van Beuren, 220, 221; Dragstedt et al., 
i and Mann, 167; Tyrrell-Gray, 
217). 

3. Antimesenteric distention necrosis, as hy- 
draulic stress overcomes the integrity of the 
bowel wall (Van Beuren, 221; Wangensteen, 230). 


Tyrrell-Gray (217) has classified passive ileus as those 
functional disturbances that have pulmonary or cardiac 
insufficiency for an etiological background. Such medical 
diseases as pneumonia, congenital heart disease with per- 
sistent venoarterial shunt, and congestive heart failure 
may produce gastrointestinal symptoms of nausea and 


272 


vomiting, gas pains, and abdominal distention. It is sug- 
gested that compensatory adaptation of the intestinal 
tract parallels increasing anoxia over a long period of 
time, until the bowel mechanism finally breaks, and “de- 
compensates.” 


Intestinal obstruction will produce a loss in the 
circulating plasma volume and the shock syn- 
drome. 


Moon and Morgan (153) observed the characteristic 
gross and microscopic visceral changes of the shock 
syndrome in cases of fatal intestinal obstruction. Intes- 
tinal distention from functional or organic obstruction 
resulted in a loss of circulating plasma volume, with 
hemoconcentration greater than could be explained on the 
basis of dehydration (Fine, Hurwitz, and Mark, 73). 
Effective decompression therapy restored the plasma 
volume toward normal values. It was noted that marked 
obstructive distention of the colon did not affect the plas- 
ma volume. The experimental studies of Gendel and Fine 
(85) and the observation that plasma loss may exceed one- 
third of the total blood volume, in less than six hours, is 
corroborative evidence. Evans (68) noted a critical zone 
of plasma loss, at from 25 to 28 per cent of the circulating 
plasma volume, before measurable depression of the blood 
pressure was apparent. 

Abbott ef al. (2) have emphasized that such studies 
should not overshadow the fact that just as great altera- 
tions in plasma volume in intestinal obstruction may 
result from dehydration when intestinal distention is 
absent. According to Elman (64) the pathogenesis of acute 
protein deficiency in severe burns, peritonitis, and intes- 
tinal obstruction is similar. It is suggested that disturb- 
ances in fluid balance and hydration are the usual clinical 
manifestations, rather than shock, when the process ex- 
tends over several days’ time. 


Prolonged and excessive intestinal distention 
favors the development of phlebothrombosis and 
pulmonary embolism, thrombophlebitis, and pul- 
monary atelectasis. 


Pressure variations in the abdomen profoundly affect the 
pulmonary as well as the circulatory functions. Increased 
abdominal capacity, in association with abdominal 
rigidity, must be made at the expense of thoracic capacity 
and elevation of the diaphragm (Livingston, 133). Intes- 
tinal distention favors the development of pulmonary 
atelectasis by reflexly initiating bronchospasm. Abdominal 
distention » ns the peripheral circulation of the lower 
extremities (Bellis and Wangensteen, 23). The studies of 
Frimann-Dahl (82) and of Nissen and Wustmann (157) 
have shown that impaired diaphragmatic movement re- 
sults in a slowing of the caval, portal, and peripheral 
venous flow. 





INTERNATIONAL ABSTRACT OF SURGERY 


Impairment of the pulmonary circulation from 
intestinal distention resulted in asphyxia and 
hemoconcentration, in the experimental studies 
of Gatch and Battersby (84). 


Artificial respiration and oxygen therapy prolonged life, 
and mitigated against, but did not prevent, the occurrence 
of the phenomena. 

Other studies (Schnedorf and Orr, 198) have suggested 
that small-intestine distention may unfavorably affect 
hepatic and renal function. The factors responsible for 
impaired liver and kidney function are said to be inhibitory 
nervous influences, a decreased blood flow, and asphyxia 
(198). Therapeutic implications of this study were sug- 
gested with the recommendation that high-concentration 
oxygen therapy should be administered if anorexia with a 
tendency to acholia and anuria develop in clinical cases of 
obstruction of the small intestine. 


Absorption and secretion are also affected by 
intestinal distention. The viable bowel resists 
permeation. Transperitoneal absorption is re- 
lated to loss of viability. Mesenteric absorption 
is decreased with increased circulatory stagna- 
tion, but absorption through the lymphatic chan- 
nels is increased (Wangensteen, 230). “Disten- 
tion is a strong stimulus to intestinal secretion, 
and in obstruction this must work in a vicious 
cycle” (Herrin and Meek, 102). 


Van Duyn (223) has observed that “leukocytic exhaus- 
tion” may result from abdominal distention, from the 
absorption of ‘‘some apparently nonbacterial toxic sub- 
stance” which inhibits leucopoiesis. 


There are also other effects of distention, such 
as reflex nervous effects and toxic effects on sud- 
den relief of the distention. 


Increased pressure in obstructed closed loops produced 
anorexia and vomiting in experimental animals which was 
relieved by aspiration of the loop contents (Burget et al., 
37). Antoncic and Lawson (18) concluded that afferent 
impulses from an innervated distended viscus will cause 
vomiting and a fall in blood pressure. Fine and associates 
(75) reported that denervation did not affect the survival 
time in experimentally obstructed animals; the survival 
time was inversely proportional to the intraluminal pres- 
sure level that was attained. 

The statement has been made that fatal cases terminate 
sooner after the onset of small-intestine obstruction at the 

resent time than they did a century ago. Factors which 
seen been suggested as contributing to the morbidity of 
sudden decompression are: 





Fig. 4. Child, age two years, with marked abdominal 
distention due to inhibition ileus. Child had previously 
had a barium enema. Note great enlargement of the 
abdomen and relative decrease in chest capacity. Upward 
displacement and fixation of the diaphragm and outward 
displacement of the costal margins undoubtedly produce 
interference with cardiovascular and respiratory func- 
tions. 

Fig. 6. Advanced inhibition ileus in an adult. Marked 
distention of much of the small bowel. No colonic disten- 
tion distinctly discernible. Stepladder pattern and mark- 


ings of the valvulae conniventes are prominent. 

Fig. 7. Mixed obstruction, inhibition ileus with secon- 
dary mechanical blockage. Peritonitis due to ruptured 
appendix in a child nine years old. Four markedly dis- 
tended loops of small bowel distributed transversely across 
the abdomen are visible. It is almost certain that “kink- 
ing”’ at the turns exists. 

Fig. 8. Same case as Figure 7. Intubation is complete 
and decompression has been achieved. Visible gas is now 
present only in the colon. Clinically the patient was much 
improved and recovery was ultimately complete. 











Fig. 6 Fig. 8 


Postoperative Ileus and Related Gastrointestinal Complications.—John A. Gius and Clare G. Peterson. 


(See legends on opposite page) 
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1. Relief of “intestinal distention-congestion” and re- 
lease into the blood stream of toxic depressor material 
which has diffused into the bowel wall from the bowel 
lumen (Aird, 11). 

2. Loss of circulating blood volume, from splanchnic 
pooling of the blood. 

3. “Mesenteric shock” (Tyrrell-Gray, 217). 

Aird (11) has suggested that the dangers of sudden decom- 
pression, and improved closed resection techniques, favor 
the liberalization of the indications for intestinal resection 
in questionable cases of strangulation. Wheeler (237) is 
emphatic in his statement of the concept that the dis- 
tended bowel should be decompressed with the same cir- 
cumspection that is usually reserved for empyema cavities 
and the distended urinary bladder. 


SIGNS AND SYMPTOMS 


Functional gastrointestinal upsets after ab- 
dominal surgery may be grouped as occurring in 
several separate yet distinctly related stages: (1) 
postanesthetic nausea and vomiting; (2) acute 
gastric dilatation; (3) “gas pains” and temporary 
meteorism; and (4) established postoperative 
ileus (Fig. 5). 


Bonney (31) likened the mildest forms of functional de- 
rangement of the intestine to a wave: “at the beginning 
epigastric distention with belching and some vomiting is 
present, but after a time the epigastrium flattens, belching 
ceases and the distention can be seen to have moved lower 
down. Later on still it is obviously in the colon, and soon 
after that flatus is passed per anum with colicky pain. 
When the derangement is more severe, however, the wave- 
like progression is less marked or wholly absent. The dis- 
tention progressively extends downward, but the upper 
intestine and stomach do not clean themselves with the 
advance and remain distended until a great length of the 
intestinal tract is overcharged with gas, the process no 
longer suggesting a locally produced change being moved 
by peristalsis, but a continually spreading area of gas for- 
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mation . . . the condition if persistent may end in the full 
appearance of the syndrome of obstruction.” 


Nausea and vomiting. Vomiting is a complex 
reflex act which involves co-ordinated interactions 
of the abdominal muscles, the diaphragm, and the 
stomach. Livingston (133) has emphasized that 
the etiological factors responsible for gastric re- 
flex phenomena may be evenly divided into three 
groups: gastric symptoms due to intragastric 
lesions, intra-abdominal causes, or extra-ab- 
dominal disorders. Vomiting in the immediate 
postanesthetic period is usually transitory and 
limited, subsiding within a very few hours. It 
may be due to local irritation of the gastric 
mucosa by anesthetic agents, or it may result 
from an individual susceptibility of the patient 
and psychic apprehension. Other and more grave 
etiological possibilities must be considered if the 
vomiting persists: the vomiting from such pre- 
existing diseases as diabetes mellitus, renal or 
hepatic insufficiency; reflex vomiting of early 
peritonitis; dehydration emesis; the characteris- 
tic effortless overflow vomiting of acute gastric 
dilatation; and vomiting from postoperative me- 
chanical obstruction, and other causes. 

Acute gastric dilatation. Dragstedt et al. (59) 
list the outstanding features of acute gastric 
dilatation: 


1. Sudden excessive enlargement of the stomach 

2. Regurgitation of large amounts of fluid 

3. Progressive dehydration with suppressed 
renal function 

4. The occasional symptoms of tetany 
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Fig. 5. The chronological development of postoperative gastrointestinal complications. 
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5. ‘Collapse and death if adequate treatment is 
not instituted 


Acute dilatation of the stomach occurs early in 
the postoperative period and justifies on-suspi- 
cion intubation drainage. It is well to remember 
that fatal dilatation may exist in the absence of 
vomiting. 

In some cases mechanical occlusion of the third portion 
of the duodenum, either by direct pressure of the dilated 
stomach or by “secondary arteriomesenteric compression” 
may occur (59). The usual factors in the pathogenesis of 
gastric dilatation are primary reflex gastric dilatation, 
following surgical operations or manipulations involving 
extensive stimulation of either visceral or somatic sensory 
nerves. There is overfilling of the dilated stomach by 
swallowed air and the accumulation of gastric and upper 
small-intestine secretions. 

Predisposing factors to the development of acute gastric 
dilatation are ‘‘a peripheral motor mechanism depressed 
by anesthetics, debilitating diseases, or malnutrition.” 
Joseph (113) observes that a universal etiological factor in 
these cases is enforced confinement to bed after an opera- 
tive procedure. He recommends ambulation by the pa- 
tient as a successful therapeutic measure. 


Hollow-viscus distention distress and so-called 
“gas pains.” There seem to be three ways of 
producing pain in a hollow organ (Alvarez, 15): 
by rapidly stretching the muscular wall, by 
causing it to contract powerfully, and by pulling 
on its mesenteric attachments. The symptoms 
induced by intraluminal distention depend upon 
intestinal tone. Gaseous distention of the bowel 
will cause pain if the musculature which is in- 
capable of expelling the gas is yet contractile 
enough to be stimulated by it. Pain and gaseous 
distention are separate symptoms of the same 
disorder (Oppenheimer, 166). Mechanical ob- 
struction may exist in the absence of abdominal 
pain, and particularly is this apt to be the case 
during the postoperative period. 


The characteristic rhythmical cramping pain which is 
common to obstructed and distended peristaltic tissues is 
notably absent in ileus. Severe degrees of intestinal disten- 
tion in such instances are usually appreciated only as a 
constant, dull ache which is poorly localized. 


Gas pains occur with the resumption of motor 
function of the gastrointestinal tract, after a 
latent period of atony which persists a variable 
time after abdominal operation. Not all so- 
called “gas pains,” however, are associated with 
roentgenographic evidence of gaseous distention 
of the bowel. 


Ferreira (69) observed a series of cases in which there 
occurred “gas pains” without demonstrable gas in the sur- 
vey film of the abdomen. His experience is not unique. 
Puestow (188, 189) is of the opinion that gas rarely accumu- 
lates and distends the small bowel unless mechanical ob- 
struction or ileus exists. He states that most pains and 


distention attributed to gas are probably due to gas in the 
colon. Hamilton and Curtis (96) observed gastric hyper- 
motility after celiotomy. This was usually interpreted by 
the patient as “gas pains” or late postoperative nausea. 
Control of gastric hypermotility in such instances was 
associated with simultaneous control of the Clinical 
symptoms. 

Intestinal dyssynergia and “dyskinesia”? undoubtedly 
piay a fundamental role in the production of “gas pains” 
(14, 9, 110, 192, 212, and others). 


Postoperative ileus. Ileus is a poorly defined 
clinical entity which is said to exist when milder 
degrees of gastrointestinal dysfunction persist and 
progress, and are refractory to nondecompressive 
measures. The indispensable diagnostic criteria 
are (1) a silent abdomen to auscultation, and (2) 
roentgenographic evidence of ileus on the survey 
film of the abdomen. These signs develop in the 
presence of rapidly increasing tympanitic disten- 
tion of the abdomen, and in the absence of 
cramping, colicky abdominal pain. The absence 
of local physical signs is of definite aid in es- 
tablishing the diagnosis. 


Tenderness and abdominal rigidity indicate that peri- 
toneal irritation has occurred. Wangensteen ef al. (235) 
have noted that increased intraluminal pressure and fluid 
transudation into the peritoneal cavity will cause the 
bowel to “weep.” Abdominal tenderness may be present 
in cases of ileus on this basis. 


Unless decompressive measures are instituted, 
persistent vomiting will develop. There is an 
inability to pass flatus. Absolute constipation is 
not one of the essential criteria of intestinal ob- 
struction. 


As is so frequently the case, diagnostic enemas may not 
be convincing and the procedure is time-consuming. To 
hold the passage of occasional bubbles of gas or inspissated 
feces as indications of peristaltic activity places one in 
position to overlook postoperative ileus (Matyas, 142). 


Rectal examination will usually reveal the pal- 
pable findings of anal-sphincter spasm, distended 
loops of small bowel, and gas in the rectum. In 
uncomplicated ileus there is an absence of sepsis. 
Routine laboratory studies are prognostic and 
therapeutic aids which cannot be considered of 
diagnostic value. 


ROENTGENOGRAPHIC DIAGNOSIS OF POSTOPERATIVE 
OBSTRUCTIONS 


Tleus may be diagnosed by means other than 
clinical observation before intestinal distention 
has become generalized. It is surprising and 
gratifying to diagnose intestinal obstruction from 
the survey film of the abdomen when one has been 
unable to demonstrate the presence of intestinal 
distention by clinical criteria, and no subjective 
symptoms of an obstruction are evident. The 
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value of roentgenographic studies is emphasized 
by the fact that intestinal distention may be a 
serious complicating factor in obstruction before 
it is clinically appreciable. 


Schwarz (201) is credited with first realizing the diagnos- 
tic significance of gaseous shadows in the small intestine 
in suspected cases of intestinal obstruction (1911). Case 
(45) pointed out the value of the roentgenological examina- 
tion in the early diagnosis of postoperative ileus. Kloiber 
(122) indicated that the roentgen diagnosis of ileus without 
the use of contrast media was feasible. 


The survey film of the abdomen, without the 
use of contrast media, is an established procedure 
in all cases of suspected intestinal obstruction. It 
is a Clinical rule that barium studies following the 
introduction of barium above the site of obstruc- 
tion are contraindicated when small-bowel ob- 
struction exists unless Miller-Abbott intubation 
is complete and control of the distention has 
been accomplished. 


The appearance of gas precedes the fluid level chronologi- 
cally in the roentgenogram as well as in the underlying 
pathological process (Abel, 8). If the patient maintains the 
erect position for several minutes before the survey film is 
taken it will aid in the demonstration of fluid levels. 
Wangensteen (232) states that the supine position is neces- 
sary to gain an accurate idea of the degree and locale of the 
distending gas. The prone position sharply outlines the 
bowel but disturbs topographical relationships. Haworth 
and Garland (99) consider the transabdominal technique of 
Laurell (127) of some differential value in the recognition 
of “dry” collections of gas. 


It is a satisfactory working rule that visible gas 
in the small intestine is presumptive evidence of 
intestinal obstruction, if it coincides with clinical 
clues. 


Abel (8) states that demonstrable gas in the small in- 
testine is pathological if no enemas have been administered. 
Van der Burg (222) has shown that swallowed air passes 
readily into the intestine when the patient is in the recum- 
bent or left lateral decubitus position. Air enters the 
stomach of the newborn with its first breath, and the 
“respiratory function of the digestive tract” has been used 
as the basis fur a roentgenographic life test. Gas is regu- 
larly observed in the small intestine of children less than 
two years of age (Wangensteen, 230). Visible gas in both 
the small intestine and large bowel may be produced by 
morphinization (Levine and Solis-Cohen, 130). 


The scout film is of positive value within a very 
short period of time after the onset of the obstruc- 
tion. 


Experimental studies have shown that in simple ob- 
struction of the jejunum, there is sufficient gas as early as 
three hours after the onset of obstruction to diagnose ileus 
roentgenologically (Ochsner, 161). 


Since the diagnosis of intestinal obstruction by 
the survey film rests upon the recognition of gas 
in the intestine, one must be able to distinguish 
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small bowel from large bowel in order to localize 
the site of the obstruction. The roentgenographic 
signs of small-intestine obstruction are: (1) 

aseous distention of loops of the small intestine; 
) fluid levels; (3) herringbone pattern; and (4) 
the stepladder arrangement of the loops of the 
bowel. 


The presence of gas in both the small and large bowel 
(Fig. 6) is indicative of an obstruction that has released 
itself, a partial obstruction, or ileus (Levine and Solis- 
Cohen, 130). The ileocecal valve may or may not prevent 
retrograde distention of the small bowel in cases of large- 
bowel obstruction. The stepladder arrangement (Fig. 7) 
develops later than the herringbone pattern and is 
pathognomonic of small-bowel obstruction (Rabwin and 
Carter, 194). 


The differential diagnosis of functional ob- 
struction and mechanical obstruction is as im- 
portant. as it may be difficult. 


Solis-Cohen and Levine (208) state that visible disten- 
tion of isolated loops of small bowel indicates an obstruc- 
tion which usually requires surgical intervention. Keenan 
(118a) states that the herringbone pattern due to il- 
lumination of the valvulae conniventes by collected gas is 
a “dynamic” picture visible only in mechanical obstruc- 
tion or very early functional obstruction with minimal 
intestinal distention. Rabwin (193) considers such a pat- 
tern as sufficient evidence to warrant celiotomy. 

It is the opinion of Haworth and Garland (99) that 
mechanical obstruction should be suspected if symptoms 
are of less than two days’ duration, if there are fluid levels, 
if the bowel wall is not thickened by peritoneal exudate, 
and if the properitoneal fat line is evident. In their ex- 
perience, differential characteristics were lost after a 
period of two days, possibly because of peritoneal irrita- 
tion and secondary ileus following long-standing obstruc- 
tion, 


X-ray evidence of mechanical obstruction is 
definite and inconfutable, regardless of the pres- 
ence or absence of clinical symptoms (Levitin 
and Trauner, 132). This is of particular im- 
portance insofar as it applies to obstructions in 
the postoperative period. A negative report from 
the radiologist after the survey film does not rule 
out the possibility that intestinal obstruction 
may be present. 


We have noted that frequently only a single loop or 
several small loops of distended bowel may be evident on 
the survey film, yet distention out of all proportion to that 
expected is encountered at operation. The explanation for 
this seems to lie in the relative amounts of gas and fluid 
present in the distended loops. 


The survey film is of no value in the early 
recognition of intestinal strangulation, and in- 
testinal strangulating obstruction may exist with 
negative roentgenological findings (Goldman, ge). 
Fortunately, clinical signs and symptoms usually 
suggest the diagnosis. 
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DIFFERENTIAL DIAGNOSIS OF POSTOPERATIVE 
OBSTRUCTIONS 

It must be acknowledged that the diagnosis 
may remain in doubt unless there should arise 
an indication for celiotomy—failure of so-called 
conservative management to relieve the obstruc- 
tion and effect clinical improvement. It has been 
our experience that the survey film of the ab- 
domen offers positive evidence of obstruction in 
about 80 per cent of cases. It has rarely been 
possible to differentiate postoperative ileus and 
mechanical obstruction on the basis of the 
roentgenogram alone. Nevertheless, the survey 
film of the abdomen is most ...luable as a single 
procedure for demonstrating the pathognomonic 
signs of gaseous distention of the small intestine 
in anticipation of all clinical signs. 

Early in the postoperative period, auscultation 
of the abdomen does not offer the usual sure 
differentiation of mechanical and functional ob- 
struction. Physiological ileus, postanesthetic de- 
pression, and sedation so complicate the clinical 
picture and mask the symptomatology that an 
obstruction may be overlooked because it “‘can- 
not be seen, felt, or heard.” Under these condi- 
tions paroxysmal, colicky abdominal pain is for a 
time an unreliable sign in signaling the onset of 
mechanical obstruction. Constipation, nausea, 
and vomiting are singularly inconstant symptoms 
of early obstruction, and frequently of a variable 
etiology which is not necessarily obstructive. In 
any event these symptoms will not serve as 
points in differential diagnosis. An unexplained 
tachycardia is early evidence of peritoneal in- 
flammation, and may be of value. Rectal ex- 
amination should not be neglected in following 
the course of the postoperative patient, for it will 
frequently offer palpable evidence of diagnostic 
value. 

Functional gastrointestinal disturbances usu- 
ally develop within a critical period of seventy- 
two hours after operation. Organic obstruction 
is most common after the fourth postoperative 
day, and usually appears in association with a 
complicating peritonitis, abscess formation, or a 
malfunctioning enteric stoma. 

Therapeutic tests which have been suggested 
as being of diagnostic value have not gained wide 
popularity. 

The usefulness of such measures as (1) splan- 
chnic block or spinal anesthesia, (2) intravenous 
hypertonic saline solution, and (3) specific drug 
therapy (prostigmine, pituitary preparations, 
etc.) is strictly limited because of the hazards 
which are incident to their use in the missed 
case. 


Increased distention above a point of obstruction is a 
contraindication to the use of hypertonic saline solution, 
unless the obstruction has been relieved (Mensing, 148). 
Perforation of the obstructed intestine has been reported 
following the injudicious use of drugs which stimulate 
intestinal activity. Transient symptomatic relief and tem- 
porary return of function after spinal anesthesia, in in- 
stances of organic obstruction complicated by ileus, is 
dangerously misleading (Duval, 62). 


PHYSICAL MEDICINE AND THE POSTOPERATIVE 
PATIENT 


Hyperthermy and hypothermy. Hot applica- 
tions to the abdomen are better tolerated than 
cold packs and serve better to relieve colicky ab- 
dominal pain. Increased temperature by the 
application of hot packs to the abdomen will 
increase the intra-abdominal temperature if the 
abdominal wall is not too thick (Carlson and 
Orr, 42). 


Experimental studies (Bisgard and Nye, 29) suggest 
that gastrointestinal activity is inhibited by the application 
of heat to the abdominal wall and by iced water taken by 
mouth. Conversely, ice packs to the abdomen increased 
intestinal activity, and warm water taken by mouth de- 
creased it. Carlson and Orr (42) state that heat to the 
abdomen or warm water to the intestine does not affect 
intestinal tone or intestinal movements. 

Increased intestinal activity is not necessarily accom- 
panied by a corresponding increase in the efficiency of 
propulsive motility, and it may only serve to aggravate 
mild postoperative gastrointestinal disturbances. Kuntz 
has stated that the alleviation of visceral pain by means of 
a stimulatory agent which elicits localized peripheral 
vasodilatation when applied to the skin is dependent upon 
associated hyperemia. 

Ochsner (159) observes that local heat to the abdomen 
reduces the incidence of abdominal distention and ileus. 
Muller (155) stated that decreased intestinal movement is 
associated with increased secretion. The suggestion is ad- 
vanced that heat to the abdomen (by producing peripheral 
vasodilatation and altering the viscerosplanchnic balance) 
will result in splanchnic vasoconstriction and diminish 
secretory activity, which will relieve impaired intestinal 
motility. 


Iced water by mouth is more palatable to the 
patient than warmed water, but it is not well 
tolerated. Bisgard and Nye (29) state that cold 
applications to the abdominal wall are more 
effective in relieving abdominal distention than 
are hot packs. Joyce (115) recommends ice 
packs to the abdomen of postoperative patients 
when physiological ileus may be expected to be 
subsiding, and in the treatment of established 
ileus. The evidence for definitely increased in- 
testinal motility of the normal or atonic bowel 
after the application of cold packs to the ab- 
domen is not conclusive. 

Observations which we have made on individuals with 


normal gastrointestinal motility, as well as studies of 
patients with bowel distention due to postoperative ileus or 
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following operation for organic obstruction, have indicated 
no consistent increase in bowel activity or expulsion of gas 
from the application of ice packs to the abdomen. These 
studies were by means of kymographic tracings after Miller- 
Abbott intubation and synchronous auscultation of the 
abdomen. 

The application of ice packs to the abdomen of patients 
with ileostomies has shown no quantitative increase of in- 
testinal activity over the normal for those individuals. 

Direct observations of an exteriorized loop of ileum, and 
large ventral hernias in which isolated loops of the small 
bowel were clearly visible, indicated that there is an initial 
increase in motility, followed by a lull and then resump- 
tion of normal activity. In each instance care was taken 
to keep the ice packs at a distance from the loops studied. 


Enemas, rectal tubes, and the return-flow enema. 
It is singular that the enema, one of the time- 
honored procedures of physical medicine, is still a 
part of the physician’s armamentarium on an 
empirical basis. There is no evidence in the 
literature to support the statement that enemas 
are of value in the treatment of postoperative 
ileus by reflexly stimulating propulsive motility 
of the small intestine. 


Only hypertonic saline solution, of various simple and 
irritant enemas, had any effect on intestinal activity in the 
experimental studies i Carlson and Orr (43). This effect 
was slight and followed a prolonged latent period. 


Enemas can probably do no more than aid in 
emptying the colon, and even this is not always 
accomplished. 


Woolsey (241) states that the enema upsets the patient’s 
morale as well as his returning muscle co-ordination, and 
that it makes unnecessary work for the nursing staff. 
Attempts to reduce abdominal distention by repeated 
enemas in no way affects an obstructed bowel, in spite of 
gas and fecal return (Orr, 168; Wangensteen, 230; and 
others). Ochsner (159) remarks that frequent and copious 
colonic flushes and enemas are surprisingly archaic pro- 
cedures in an age of scientific enlightenment, and that the 
degree of abdominal distention and discomfort post- 
operatively is almost invariably proportional to the num- 
ber and size of the flushes administered. Coller (49) com- 
ments that in his experience enemas do nothing but exhaust 
the patient, stimulate reverse peristalsis and increase dis- 
tention, “and the rectal tube does nothing but cause piles.” 


Continuous suction applied to an inlying rectal 
tube has not been uniformly successful. The 
factors which militate against successful decom- 
pression of the large bowel are the more solid 
character of the contents of the large bowel, and 
an inability to pass the rectal tube above the 
sigmoid flexure of the colon (Paine, 174). 

Pratt (187) describes good results from intermittent 
rectal lavage suction-siphonage. Wangensteen (230) is of 
the opinion that rectal siphonage may be of value in a 
limited number of cases of obstruction. 

In our experience the “return-flow enema” 
offers much relief to patients with abdominal dis- 
tention and gas pains after abdominal operation. 
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The apparatus consists of a rectal tube connected by 
rubber tubing to an enema can placed on an adjustable 
support. This is fitted with an electric light bulb which 
provides sufficient heat to keep the solution warm. The 
can is adjusted so that the outlet is just slightly above the 
level of the rectum. The apparatus depends upon con- 
tinued intermittent lavage and siphonage of the large 
bowel with warm tap water. It is likely that the visible 
and audible expulsion of gas may unduly impress one, 
when it is compared with the intermittent use of enemas or 
the simple rectal tube. The hydrodynamics of the appa- 
ratus have not been investigated. Whether it depends 
upon actual siphonage, the mechanical release of anal- 
sphincter spasm, the sedative effect of a warmed solution 
of tap water on the hypertonic anal sphincter, or other 
mechanisms, is unknown to us. 

Clinical observation leads us to conclude that when 
properly adjusted as to height, and when manipulated at 
intervals of from two to four hours, it provides an efficient 
and easily utilizable means of overcoming anal-sphincter 
spasm and decompressing the distended colon. 


Anal-sphincter spasm, and inco-ordinated and 
inhibited activity of the large bowel predispose to 
the accumulation of gas in the colon. Sphincter 
dilatation has been recommended as a post- 
operative procedure which will lessen the inci- 
dence and severity of abdominal distention 
(Brown, 35; Mayo, 143; Soresi, 209). 

Reflex and humoral gastrointestinal inhibition occur 
during rectal stimulation in experimental animals (You- 
mans and Meek, 250). The effect of inlying rectal tubes 


on intestinal motility due to prolonged rectal stimulation 
has not been analyzed. 


THE MANAGEMENT OF SMALL-BOWEL DISTENTION 


Measures which have been applied to the prob- 
lem of relieving distention of the small intestine 
are (1) enterostomy drainage, (2) suction-de- 
compression after intestinal intubation, and (3) 
oxygen-diffusion decompression. The use of drugs 
in the prophylaxis and active treatment of post- 
operative gastrointestinal disorders will be con- 
sidered separately. 

Enterostomy and intestinal intubation. Intuba- 
tion drainage has replaced external decompres- 
sive measures in relieving distention from func- 
tional obstructions. A study of the mechanics of 
decompression (Paine, 174), involving an analysis 
of the hydrodynamics of negative pressure applied 
to rigid and elastic tubes, offered confirmatory 
evidence in substantiation of clinical observa- 
tions that failure usually follows enterostomy 
drainage in cases of ileus. 


Early attempts at decompression of the small bowel were 
made by blind puncture of the abdomen, “an operation in 
the dark” (Kocher, 1898). The introduction of aseptic 
decompressive suction enterostomy by Wangensteen in 
1942 is illustrative of a great advance in operative tech- 
nique. Paine (175) has traced the historical antecedents in 
the development of the duodenal tube, beginning with 
Kussmaul of Heidelberg (1869). Wangensteen and Paine 
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(234) popularized suction-siphonage by nasal catheter 
applied to the inlying duodenal tube and have shown that 
continuous suction is superior to siphonage. The last 
major development of nonoperative decompression tech- 
niques was the application of the Miller-Abbott principle 
to the diagnosis in 1934 and to the management of small- 
bowel obstruction in 1938. 


Miller-Abbott principle. If the rationale of the 
principle is clearly understood, suction-drainage 
with the double-lumened Miller-Abbott tube is of 
value in the treatment of almost all cases of in- 
testinal obstruction. 


Miller-Abbott suction-decompression serves as a pro- 
gressing internal enterostomy just above the point of ob- 
struction. Distention is controlled and the local and dis- 
tant effects of abdominal distention are alleviated. The 
intestine resumes its peristaltic activity and achieves a 
ies) balance of secretory and absorptive functions 

Fig. 8). 


The absolute indication for intestinal intuba- 
tion is pathological distention of the small in- 
testine. Suction-decompression in unsuitable 
cases is veritable expectans-mortem treatment 
(Wangensteen, 235). Absolute contraindications 
to intubation are: 

1. Use of the Miller-Abbott tube with the idea 
of decompressing the completely obstructed large 
bowel. 

2. Its use in cases of strangulated obstruction 
or mesenteric vascular occlusion, with any idea 
other than that of merely emptying the upper 
gastrointestinal tract. 


It is both dangerous and deluding to relieve 
the patient’s symptoms without correcting a 
local pathological situation. 


The one-way ileocecal valve is a competent barrier 
between the small and large intestine (Wakefield and 
Friedel], 228). The ileocecal valve and a distally located 
obstruction form a short closed loop. Heschel (1880) 
described and correctly interpreted the mechanism of 
“diastatic” perforation of the cecum. Secondary obstruc- 
tion at the ileocecal valve may be responsible for small- 
bowel distention, even though the obstruction is in the 
colon and the ileocecal valve is competent. The relief ob- 
tained by decompression of the small intestine in cases of 
large-bowel obstruction must not be allowed to mask a 
dangerously distended cecum (228). 

Whipple (239) states that “fear of strangulation, which 
is a valid one, has deterred too many surgeons from using 
intestinal intubation on the one hand, and on the other 
the failure to recognize strangulation has resulted in 
disaster.” Strangulation is said to be a factor in less than 
10 per cent of all cases of intestinal obstruction. 


The criteria upon which we rely in the recogni- 
tion of intestinal strangulation are: 

1. A history of abdominal pain of sudden on- 
set which persists between cramping exacerba- 
tions. 


2. Associated localized tenderness, spasm, or a 
tender palpable abdominal mass. 

3. Persistent tachycardia and _ leucocytosis 
after the restoration of fluid balance. 

Frequent survey films of the abdomen are 
indicated to determine the progress of the tube 
and the results of decompression. “The risk of 
decompression by conservative means mounts 
only if the method fails” (Wangensteen, 230). 
Unsatisfactory clinical progress after technically 
successful intubation is indicative of (1) a missed 
diagnosis, or (2) the possibility that multiple 
areas of obstruction exist. It may be necessary 
to deflate, partially withdraw, and repass the 
tube, if obstruction recurs proximal to the bal- 
loon. Supplemental gastric suction is necessary 
in some cases when the tube has produced satis- 
factory decompression of the lower small bowel 
but distention occurs above it. 


The two compartments of the Miller-Abbott tube shou!d 
be clearly marked. The balloon must be complete'y de- 
flated before the tube is withdrawn. Too early filling or 
too great dilatation of the balloon may result in regurgita- 
tion of the balloon and tube. Air-leaks at the upper metal 
connection or in the balloon are frequent sources of 
trouble. The tube will not progress if the balloon is de- 
flated. Flushing the suction tube every hour will prevent 
clogging of the distal perforations or tube lumen. 


The greatest obstacle to successful intubation 
is the duodenal barrier. When this major prob- 
lem has been solved, the usefulness of the Miller- 
Abbott tube will be limited only by the indiscre- 
tion of the user. 


Fluoroscopic observation to insure correct initial place- 
ment of the distal end of the tube at the pylorus has given 
best results. In our experience it has been followed by 
rapid intubation in most instances. Seldom is a patient 
too ill to be transported to a properly warmed fluoroscopic 
room where the procedure can be performed in a few 
minutes, The value of fluoroscopic observations has been 
demonstrated on innumerable occasions and the benefits 
resulting far outweigh any possible harm or discomfort to 
the patient. 

Various tips have been suggested which might con- 
ceivably facilitate passage of the tube by virtue of their 
weight and bulk. One of us (J. A. G.) has experimented 
with a magnetic tip of “‘Alnico” metal. This can be moved 
about in the stomach by means of an eye magnet applied 
to the abdomen. These studies were made under fluoro- 
scopic observation. The method originally appeared 
promising, but the relative depth and contour of the py- 
lorus and duodenum contrive against magnetic control of 
the tip adequate for passage. Metheny and Hutchins 
(149) recommend the Wangensteen tip and the use of 
gravity by the combined effects of the Trendelenburg 
and Sims positions. Abbott (5) introduced a stylet modi- 
fied for use in long intestinal tubes. This technique in- 
creased his control over the speed of intubation. When 
the time element was crucial, ten or twenty minutes was 
sufficient to pass the tip of the tube beyond the ligament 
of Treitz in a high percentage of cases. 
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Several adjuncts to the successful use of the 
Miller-Abbott tube, in our hands, should be 
mentioned. 


1. A 2 per cent pontocaine spray to secure topical 
anesthesia before passage of the tube through the nose 
and throat will simplify its introduction and manipulation. 

2. If the nasal passages are small, introduction of the 
tube through the nose is facilitated by a simple maneuver. 
The mucous membrane of the nose is shrunken with a local 
vasoconstrictor spray; a small catheter is passed through 
the nose and out the mouth, and the tip of the Miller- 
Abbott tube is threaded over the flared end of the catheter 
and tied in place. The Miller-Abbott tube can then be 
drawn through the nasopharynx and out the mouth, after 
which the catheter is removed and the tip of the Miller- 
Abbott tube is placed in position for passage (Fig. 9). 

3. The right lateral oblique position with the patient 
recumbent has greatly aided in passing the tube into the 
duodenum, both at the fluoroscopic table and afterward. 

4. The use of a newly devised suction pump (Gius and 
Racely, 86) has greatly increased the amount of fluid and 
gas which can be removed through the Miller-Abbott tube 
in a given period of time. 


If the Miller-Abbott tube is to be used it 
should be passed early. Bennett (24) has indi- 
cated that as intubation halts or retards the 
progress of distention above an obstruction by 
providing for aspiration of the stomach, a margin 
of safety is allowed for necessary manipulation of 
the tube. The difficulties of the intubation 
technique are such as to confirm the wisdom of 
delayed removal of the tube until repeated trial 
tests without suction, or studies with small 
amounts of barium suspension, have proved the 
patency of the intestinal lumen and shown that 
distention has been relieved. We have found it a 
good idea to leave the tube in place until it is no 
longer needed—then wait one day more before 
removing it. 

The problems of nutrition, fluid, and electrolyte 
balance are important considerations which com- 
plicate suction-decompression therapy (Penberthy 
et al., 181; Abbott, 3). Maddock and Coller (136) 
have outlined the importance of electrolyte bal- 
ance and precise volume-for-volume fluid replace- 
ment in the surgical patient. Supplemental 
parenteral fluids are réquired when suction drain- 
age is excessive. Decompression at high levels in 
the gastrointestinal tract is especially apt to result 
in serious depletion of fluid and electrolytes. 
Alkalosis may occur more readily if gastric acidity 
is high. Fluids lost by suction drainage are ap- 
proximately isotonic with blood serum (Peters, 
182; Abbott, 3). Peters (182) concludes: 

1. The alimentary canal is not relieved of work 
by the introduction of fluid, and especially water. 

2. Efforts should be directed to prevent and 
relieve distention rather than to decompress the 
stomach or intestinal tract. 





Fig. 9. Technique for facilitating nasal intubation with 
the Miller-Abbott tube. 


3. If only physiological isotonic solutions are 
introduced into the alimentary canal, dehydra- 
tion and salt depletion will be minimized and the 
need for parenteral fluids will be proportionately 
diminished. 

The intake of water by mouth may become a 
dehydrating measure if large quantities of fluid 
are lost by vomiting, suction drainage, or through 
a fistula (Peters, 182; Brooks, 33). 


Thirst is not relieved by the administration of fluids by 
mouth if suction is continuous, and desiccation will be 
proportional to the quantity of water taken (33). The com- 
bination of salt tablets and water, 0.650 gm. of sodium 
chloride with each 100 cc. of water, overcomes this diffi- 
culty as well as the objection that saline solution in quan- 
tities is not palatable tis 3). 


There may be late complications from intes- 
tinal intubation. 


Iglauer and Molt (108) have observed ulceration and 
hemorrhage from the upper end of the esophagus after pro- 
longed use of an inlying tube, complicated by laryngeal 
edema and stenosis secondary to perichondritis of the 
cricoid cartilage. They caution against repeated reinser- 
tion of the tube through the same nostril, urge the em- 
ployment of indwelling tubes of small diameter, and 
stress the value of immediate laryngoscopic examination 
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should any evidence of esophageal or laryngeal involve- 
ment develop. Wangensteen (235) states that he has only 
rarely observed complicating injuries to the esophagus, 
stomach, larynx, or p from the use of an inlying 
tube. The studies of Sateen (183) bearing upon the angle 
of inclination of the eustachian tube in the infant and in 
the adult explain the intolerance of infants to prolonged 
intubation and a predisposition to eustachian salpingitis 
and otitis media (Wangensteen, 230). 

Abbott and Holden (1) state that hypothrombinemia and 
the danger of spontaneous hemorrhage may develop after 
prolonged suction drainage. 

Knotting and kinking of the Miller-Abbott tube may 
occur and complicate its withdrawal. 


Oxygen-diffusion decompression. Oxygen ther- 
apy as a means of decompressing the small intes- 
tine plays a supplemental role in the treatment of 
postoperative distention, ileus, and intestinal 
obstruction (Fig. 10). McIver, Redfield, and 
Benedict (147) have listed the conditions which 
influence gaseous exchange between the blood 
and the lumen of the stomach and intestines: 

1. Equilibration between the intestinal lumen 
and the blood stream is in accordance with the 
physical laws of diffusion of gases across a semi- 
permeable membrane. 

2. Equilibrium will be reached when the par- 
tial pressures of the gases in the bowel lumen 
equal the mean pressure of gases in the blood 
stream. 

3. The quantity of a gas diffusing across a 
membrane is directly dependent upon the partial 
pressures on either side of the membrane, and 
the surface area of the membrane, and inversely 
dependent upon its thickness. 


McIver et al. have shown that the inhalation of 100 per 
cent oxygen favors the absorption of nitrogen from closed 
loops of bowel. Fine and associates (70, 71, 72, 76) advo- 
cated the clinical application of high-concentration oxy- 
gen-inhalation therapy after laboratory and clinical studies 
which showed that when the entrance of atmospheric air 
into the lung alveoli is prevented it will result in desat- 
uration of the tissues, blood, and body cavities of nitrogen. 
The largest component of the intestinal gases is nitrogen. 
Fine, Hermanson, and Frehling (71) showed that post- 
operative distention and the distention of intestinal ob- 
struction might be diminished from 60 to 70 per cent in 
twenty-four hours by the inhalation of 95 per cent oxygen. 
It is interesting to note that this method of “denitrogena- 
tion” is used by aviators preliminary to high-altitude 
flights in order to minimize the occurrence of aeroembolism. 


The B. L. B. mask (Boothby-Lovelace-Bul- 
bulian) is recommended as a satisfactory means 
of delivering an adequately high concentration of 
oxygen. 

The length of time necessary to obtain thera- 
peutic benefit cannot be predicted in a given case 
(71). Diffusion decompression is of no value 
when the intestinal circulation is compromised. 
It is ineffectual in relieving distention of the 


stomach, and it will not directly relieve the fluid 
component of intestinal distention. Fine (77) 
stresses the importance of certain precautionary 
measures: 

1. Do not use it for large-bowel distention. 

2. When used for small-bowel distention, a 
tube must be in the stomach while the patient is 
breathing oxygen; otherwise swallowed oxygen 
(or atmospheric air when the mask is off) con- 
tinue to redistend the intestine. 

3. The B. L. B. mask, or any other mask, must 
be tight and yet not uncomfortable. Obviously, 
if the mask does not fit well the patient will not 
be getting 100 per cent oxygen. Concentrations 
of from 70 to 80 per cent are not expected to 
achieve much. 

It is the consensus that the dangers of high- 
concentration oxygen therapy may be ignored 
as of no practical significance in the administra- 
tion of oxygen with the B. L. B. or Barach 
masks. 


INTESTINAL ACTIVITY AND THE ESSENTIAL 
NATURE OF ACETYLCHOLINE 


The indispensability of acetylcholine is of first 
importance in a consideration of the biochemical 
control of intestinal activity (Abel, 7; Guggen- 
heim and Loeffler, 94; Wolfe and Canney, 240; 
Myerson, 156; Youmans 243, 244, 248; and 
others). Landmarks in establishing the role of 
acetylcholine in autonomic functions were (1) 
the recognition of the muscarinic action of 
acetylcholine by Dale (52) in 1914; (2) Loewi’s 
(134) demonstration in 1921 of a substance 
formed as a result of vagal stimulation, the 
vagusstoff, which is responsible for transmission 
of the parasympathetic impulse. (It is a choline 
ester which may be closely identified with 
acetylcholine in its effects); and (3) the demon- 
stration in 1930 by Englehardt and Loewi (67) 
of the significance of the cholinesterase, which is 
responsible for the transient action of acetylcho- 
line. 

Acetylcholine is thousands of times more po- 
tent in its effects on intestinal activity than the 
originally isolated cholin (LeHeux, 128) which 
Magnus presumed to be the hormone responsible 
for intestinal activity. The evidence is adequate 
that the extrinsic cholinergic nerves to the in- 
testine exert their excitatory action on intestinal 
tonus and motility by the production of ace- 
tylcholine, and a variety of studies have shown 
that acetylcholine is produced and destroyed by 
the gastrointestinal tract (243). The extrinsic 
nerves to the gastrointestinal tract serve in a 
regulatory capacity. It is doubtful if the ex- 
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Diagram of the normal N: diffusion gra- 
dient: Compression of intraluminal gases by 
the muscular bowel wall alters this diffusion 
gradient to a degree which is probably not of 
great clinical significance. 
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The effect of high concentration O2 inha- 
lation on the partial pressure of N: in arterial 
blood (from the experimental data of Fine, 
Frehling and Starr). 





Diagram of Ne: diffusion gradient during 
inhalation of 1tooper cent oxygen: When the 
blood vascular supply to the bowel is com- 
petent. The factors which determine the 
rate of decompression are: surface area of 
the membrane, thickness of the membrane 
and the partial pressure of gases on either 
side of the membrane. 
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citatory cholinergic nerves show tonicity under 
normal conditions (243) and it is even more 
questionable if they are active in pathological 
conditions such as ileus (Schwartz et al., 200). 
An undeniable peripheral automoticity exists 
after complete extrinsic denervation of the gastro- 
intestinal tract, and there is an adequate system 
for the development of orderly occurring intes- 
tinal activity within the intrinsic neuromuscular 
mechanism. Youmans ef al. (244, 248, 249) have 
presented evidence for the continuous production 
of acetylcholine in the gastrointestinal tract by 
intrinsic mechanism. This probably functions to 
furnish a basal level of tonus on which rhythmic 
and propulsive motility are contingent. Atony 


and amotility are most typically associated 
phenomena. Stimulation of receptors in the in- 
testinal mucosa and possibly in the intestinal 
wall, and a minimal tonus level, are necessary for 
propulsive motility. 

A double mechanism is available in the intestine 
for the production of acetylcholine (Fig. 11). 

1. A basal nonreflex production of acetylcho- 
line by intrinsic mechanisms, furnishing a back- 
ground of tonus, which is a prerequisite for the 
occurrence of rhythmical contractions and pro- 
pulsive motility. 

2. An intrinsic cholinergic type of neuron 
which is the final pathway for (a) local excitatory 
reflexes, and (b) impulses over the vagus nerves. 
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Fig. 11. Possible mechanisms of production of acetyl- 
choline in the intestine (Youmans). 

I. Continuous production at a minimal level at the 
cholinergic neuro-effector junction exclusive of any nerve 
impulses. 

II. Production as a result of discharge of the intrinsic 
cholinergic neuron 

a. Spontaneous 

b. Discharging as a result of activation by intrinsic 
afferent neurons 

c. Discharging as a result of activation by extrinsic 
efferent pathways—vagus 

III. Production at sites not influenced by nerve im- 
pulses. 


It is suggested (243) that spontaneous dis- 
charge may occur, in the absence of stimulation 
of afferents. 

On the basis of clinical studies, Abel (7) states 
his thesis regarding the role of acetylcholine in 
ileus in the following terms: 

1. Acetylcholine is essential for intestinal 
peristalsis. 

2. Factors which produce paresis or paralysis 
of the intestine do so either by (a) inducing a 
diminution of the intestinal content of acetylcho- 
line, or (b) increasing the threshold of the nerve 
impulse and thus rendering the normal quantity 
of acetylcholine insufficient. 

3. The administration of acetylcholine is there- 
fore the correct treatment for these conditions. 

Other factors in the production of intestinal 
paresis, besides the deterioration of acetylcholine 
metabolism, are related to the reflex excitation 
of postganglionic adrenergic inhibitory nerves to 
mo intestinal tract, and adrenal stimulation (Fig. 
12). 

Intestinal tone and motility might conceivably 
be augmented in the following ways: 

A. Related to cholinergic activity 

1. Stimulation of cholinergic nerves with re- 
ciprocal inhibition of the sympathetic adrenergic 
poor nerves to the intestinal tract (Hodes, 
105). 

2. Activation of local excitatory reflexes medi- 
ated over an intrinsic cholinergic type of neuron. 

3. Potentiating the effects of local excitatory 
reflexes and impulses over the vagus nerves with 
the anticholinesterase drugs. 


4. Potentiating the basal nonreflex produc- 
tion of acetylcholine by intrinsic intestinal mech- 
anisms, in the same manner. 

B. Related to adrenergic nerves 

1. Elimination of overacting sympathetic post- 
ganglionic inhibitory adrenergic nerves to the in- 
testine by (a) the so-called “sympathicolytic” 
drugs (e.g. ergotamine tartrate), or (b) chemical 
section of the reflex arc (e. g. splanchnic or spinal 
anesthesia). 

C. Direct stimulation and unknown mechan- 
isms 

1. Solutions of electrolytes (e. g., hypertonic 
sodium-chloride solution) 

2. Vitamins (e.g., the B complex group, ascor- 
bic acid?) 

3. Hormones (e. g., preparations of the pos- 
terior pituitary lobe) 

The theoretical advantage of acetylcholine is negated by 
several considerations. The rapid inactivation of admin- 
istered exogenous acetylcholine by the cholinesterase, or 
the dangerous and unpleasant side actions of doses suffi- 
ciently large to produce intestinal effects prevent its use. A 
satisfactory substitute for acetylcholine is available in the 
anticholinesterase drugs if acetylcholine metabolism is not 
depressed. However, if there is no acetylcholine produc- 
tion there will be no substrate to be protected, even though 
the cholinesterase is inhibited. A study of patients with 
sprue (Ingelfinger and Moss, 111) led the authors to sug- 
gest that acetylcholine is not liberated by the nervous 
mechanism of the small intestine in such cases as were 
observed. Injections of acetylbetamethylcholine chloride 
(mecholyl) stimulated intestinal activity, but prostigmine 
was without effect. 


The practicable therapeutic possibilities for 
dealing with the problems of postoperative gastro- 
intestinal inhibition consist in: 

1. Sustaining the basal acetylcholine metabo- 
lism in the intestine by supporting those mechan- 
isms which have been shown to be essential in 
acetylcholine metabolism, i. e., with adequate 
supplies of fluids, electrolyte balance, provision 
of essential vitamins and sufficient carbohydrate 
substrate, suction-decompression if there is per- 
sistent intestinal distention, and oxygen therapy 
to support aerobic conditions and aid in the relief 
of distention by diffusion decompression. 

2. Potentiating the action of endogenously 
produced acetylcholine with the anticholines- 
terase drugs. 

3. The administration of a stable “parasym- 
pathomimetic” compound, e. g., mecholyl, in the 
absence of endogenously produced acetylcholine 
in the intestine. 

4. The elimination of reflexly activated post- 
ganglionic inhibitory adrenergic nerves to the in- 
testine by (a) “sympathicolytic” drugs, (b) 
chemical section of the reflex arc, by spinal or 
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splanchnic anesthesia, or (c) relief of intestinal 
distention by whatever means and removal of 
the adequate stimulus for eliciting of the in- 
testino-intestinal inhibitory reflex. 

5. The use of substances (electrolytes, hor- 
mones, vitamins) which enhance intestinal ac- 
tivity by direct stimulation, by their relation to 
acetylcholine metabolism in the intestine, or by 
unknown mechanisms. 


THE ARGUMENT FOR DRUG THERAPY IN ILEUS 


The rationale for supporting and sustaining the 
acetylcholine metabolism in the intestine is amply 
confirmed by the available experimental and 
clinical evidence, which indicates the essential 
nature of acetylcholine in the initiation and 
maintenance of intestinal tonus and motility. It 
is based on sound physiological principle, quite 
different than the motivation which prompted 
Mead (1673-1754) to recommend the swallowing 
of mercury “to a pound weight at least,” in order 
that by its ponderosity it might restore the 
natural motion of the intestine. 

It has been argued frequently that in ileus the 
local bowel mechanism has already received a 
normal stimulus (distention) in excess and has 
failed to respond; and therefore, it cannot be ex- 
pected to respond to drugs which normally stimu- 
late intestinal tonus and motility. This basic 
premise of the “school of rest” may be challenged, 
for the emphasis has been wrongly placed on the 
observable phenomena of a sudden and dramatic 
increase in intestinal activity. 

Fundamental objectives of treatment in ileus 
should be (1) to support and sustain the acetyl- 
choline metabolism in the intestine, and (2) to 
relieve intestinal distention. The two aims are 
inseparably related, and therapy directed at either 
one will favorably influence the other. This is for 
the reason that the accomplishment of either ob- 
jective will, in part, counteract the factors which 
depress acetylcholine metabolism in the intestine. 

The recognition of the indispensability of 
acetylcholine for intestinal activity, and a con- 
sideration of the factors which depress acetyl- 
choline metabolism will clarify the significance of 
timing in the treatment of ileus. The effective- 
ness of any measure will ultimately depend upon 
the degree of functional or structural change 
which is present in the bowel mechanism, and 
“will ordinarily be of value more or less directly 
in proportion to the promptness with which it is 
invoked.” The effects of prolonged functional or 
organic obstruction, and the reflex and mechani- 
cal vicious cycles which are initiated have been 
reviewed. 
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Fig. 12. Working hypothesis of human autonomic 
pharmacology (modified from Myerson. J. Am. M. Ass., 
1938, 110: 101), 


It is a fallacy in reasoning to think in terms of a 
single measure which will cure ileus. Drugs are 
but one of the therapeutic weapons available in 
the battle against postoperative ileus and re- 
lated gastrointestinal complications. Of most 
value are those drugs which possess an anti- 
cholinesterase action. If we accept the evidence 
for a continuous basal production of acetylcholine 
in the intestine by intrinsic mechanisms, and 
recognize its probable significance, drug therapy 
is not dependent upon the state of the extrinsic 
innervation of the intestine, which physiologically 
exerts no more than a phasic influence on intes- 
tinal activity. All the evidence supports the 
assumption that drug therapy is indicated in the 
treatment of ileus (1) if the drug which is used 
does not possess other actions which so inhibit 
intestinal motility as to prevent its use, and (2) if 
the diagnosis can be made with sufficient’ cer- 
tainty so that a definite contraindication to drug 
therapy does not exist. The unqualified state- 
ment that “drug therapy for intestinal atony 
rests on a rather precarious foundation” is no 
longer tenable. 


ANTICHOLINESTERASE DRUGS 


Englehardt and Loewi (67) demonstrated the 
enzymic nature of the cholinesterase which is re- 
sponsible for the rapid hydrolysis of acetylcholine, 
and showed that physostigmine inhibits it. Drugs 
which have been shown to possess an anti- 
cholinesterase action include: (1) physostigmine 
(eserine) ; (2) prostigmine (neostigmine) ; (3) mor- 
phine; (4) thiamine; and (5) strychnine. 

Physostigmine and Prostigmine. Physostigmine 
is of historical interest as the oldest of the anti- 
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cholinesterase drugs used in the treatment of ileus. 
Unfavorable side actions in the form of broncho- 
spasm, vasodepressor and cardioinhibitor effects 
are relative contraindications to its clinical use. 
Prostigmine (dimethyl-carbamic ester of 3-hydro- 
xyphenyl-trimethyl-ammonium methylsulfate) is 
“the parasympathomimetic drug of choice” (Good- 
man and Gilman, 91). Its use “demands the same 
precaution and respect which attends the use of 
the older and more familiar drug, physostigmine” 
(91). It should be used with caution in the asth- 
matic patient. Atropine is the specific pharmaco- 
logical antidote. 

The entire action of physostigmine and prostig- 
mine on intestinal activity can be attributed to 
inhibition of the cholinesterase and potentiation 
of the effects of acetylcholine (Bernheim, 25; 
Youmans, 243, 244). 


The quantitative aspects of the eserine-atropine relation- 
ship have been emphasized by Bernheim (25). This 
consideration challenges the postulate (Schwartz e al., 
200) that physostigmine or prostigmine may exert a direct 
action on intestinal musculature. 


Experimental studies (9, 10, 238, and others) 
and clinical trial (92, 97, 131, 216, 219, and others) 
indicate that the administration of prostigmine is 
usually followed by an increase in intestinal tonus 
and intestinal motility. 


Martzloff (141) was unable to demonstrate the value of 
preoperative prophylaxis of postoperative intestinal paresis 
with an eserine-strychnine combination of drugs, in a well 
controlled series of cases. Martin and Weiss (140) at- 
tribute this failure to inadequate doses and a failure to 
differentiate toxic and nontoxic cases. 

Tractenburg and Oliver (216) have recommended the 
use of 1:4,000 “prophylactic” prostigmine and 1:2,000 
“therapeutic” prostigmine every three hours for six doses 
postoperatively. Harger and Wilkey (97) observed no 
signs of drug intoxication and no obvious evidence of 
hyperperistalsis or subjective complaints of excessive ab- 
dominal cramps, when larger doses were administered at 
two-hour intervals. Slaughter and associates (207) have 
reported their experiences with 1:2,000 prostigmine and 
morphine (0.008 gm.), The combination appeared to be 
an efficient pain remover and analgesic, when morphine 
alone in the same dosage was inadequate. As excellent 
preoperative sedation and postoperative analgesia was ob- 
tained, it was concluded that the combination of drugs 
definitely minimized the occurrence of ileus, distention, 
and anuria, 

De Takats (53a) states that the clotting mechanism, as 
determined by the response to heparin, is under neurogenic 
control: adrenergic stimuli increase, while cholinergic 
stimuli decrease the tendency to clotting. Prostigmine is 
recommended ‘as useful to combat postoperative atony of 
the intestines and bladder, and to improve the clotting 
tendency of the postoperative state. 


Prostigmine is of benefit in sustaining and sup- 
porting the acetylcholine metabolism in the in- 
testine by its anticholinesterase acetylcholine po- 
tentiating effect. The use of prostigmine in the 


prevention and active treatment of postoperative 
ileus and related conditions has been established 
as a rational procedure, and the experimental and 
clinical evidence support the assumption that it is 
of value and its use is indicated unless one can 
show that a definite contraindication to its use 
exists. It is certain that it should always be used 
with caution, for it may produce a complete ob- 
struction or perforation if used indiscriminately. 

Morphine. It is agreed that morphine is anal- 
gesic and depressant to the respiratory center. In 
the past there has been less substantial agreement 
as to its effects on intestinal tone and motility. 
Various studies (Plant and Miller, 185; Magnus, 
137) have indicated that the action of morphine on 
intestinal tone and motility is peripheral. Bern- 
heim and Bernheim (26) have shown that mor- 
phine inhibits the cholinesterase. Increased tone 
of the intestine after morphine administration 
may be largely dependent upon its anticholin- 
esterase properties. 


There is evidently more to the morphine action than 
inhibition of the cholinesterase. Bernheim (25) states that 
if this alone were the case “morphine should produce 
effects similar to those produced by stimulation of choliner- 
gic nerves and should act synergistically with eserine and 
acetylcholine.” 


Intestinal tone and nonpropulsive motility are 
increased after the administration of morphine 
(Plant and Miller, 185; Orr and Carlson, 170; 
Forster, 78; Quigley and associates, 192; and 
others). The effect of morphine on propulsive 
motility is biphasic. A primary excitatory effect is 
followed by a secondary phase of depressed mo- 
tility (Plant and Miller, 185; Templeton and 
Adler, 215; Quigley et al., 192; and Weisel e¢ ai., 
236). 

Bernheim (25) has discussed the variables which have 
resulted in confusion and the seemingly contradictory re- 
sults which are to be found in the literature. It is especially 
important to distinguish between propulsive and non- 
propulsive motility (9, 192). 

The constipating effect of morphine has been 
evaluated by Krueger (123) in an analysis of the 
available evidence. A tabulation which lists the 
relative importance of the factors contributing to 
this morphine delay is presented (Fig. 13). 

The value of morphine in the prevention and 
treatment of postoperative gastrointestinal in- 
hibition has been questioned. 

Lang (125) observed that the survival time in experi- 
mentally obstructed morphinized animals was twice that 
of non-narcotized animals. Moor (154) writes that his ex- 
perience with intestinal stimulants in the treatment of 
postoperative distention has been disappointing, with the 
exception of morphine, which he holds to be indispensable. 
Ochsner and Gage (162) state that in their opinion mor- 
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Small Bowel 

Pyloric closure—t1. 

Decreased biliary and pan- 
creatic secretion and de- 
creased digestion—2.5. 

Impaired propulsive motil- 
ity—z2. 

Increased viscosity of in- 
testinal content due to in- 
creased pressure on intestinal 
contents and increased water 
absorption—1.5. 


Stomach 
Initial failure of HC, secretion—r. 
Impaired motility and pyloro- 
spasm—4. 
Pylorospasm initially 
maintained, later interrupt- 
ed—8. 


Large Bowel 
Desiccation of contents 
due to motor effects—2. 
Closed sphincter and ex- 
cessively dried material 
which will not pass it—z2. 
Defecation reflex ? 


Fig. 13. Factors in the morphine delay. Relative contributions to the constipating effect of a 6 mgm. dose 
of morphine in the dog: “A similar table should hold... for man” (Krueger. Physiol. Rev., 1937, 17: 


618). 


phine should not be spared in the treatment of ileus. 
Yonkmann (242) recommends that morphine should be 
used in suspected peritonitis to prevent excessive ab- 
dominal distention. 

Krueger (124) questions the advisability of the plan of 
treatment suggested by Yonkmann because of the effect 
of morphine on the pressures developed in the intestinal 
musculature. Puestow (189) states that there exists a 
contrary motility between the small intestine and the 
large intestine, and that those drugs which stimulate 
activity of the small bowel inhibit the colon. He concludes 
that postoperative distention may be due in large part to 
the paralyzing action of morphine on the colon. Adler, 
Atkinson, and Ivy (9) state that morphine causes dyskine- 
sia of the small and large bowel, with a disintegrative effect 
on propulsive motility. Ingelfinger (110) has stated that 
unless morphine is needed for its unsurpassed analgesic 
action it should not be used in the treatment of conditions 
in which intestinal transport is already seriously dis- 
arranged; “nor, contrary to some opinion, is morphine to 
be used for the express purpose of treating or preventing 
paralytic ileus.” 


There seems to be a predisposition to acute 
gastric dilatation in the morphinized patient. 
Ingelfinger (110) has noted that duodenal spasm 
which attends the use of morphine often makes 
intubation of the small intestine very difficult. 
The constipating effect of morphine should be 
remembered, and measures must be taken to pre- 
vent distention of the colon. It is always im- 
portant that the clinician avoid being lulled into 
a false sense of security, mindful of Treve’s 
admonition that morphine “can disguise the very 
image of death, and make almost a mock of 
dying.” 


Vitamins. “Present day knowledge indicates 
that no vitamin or group of vitamins directly 
stimulates or inhibits intestinal motility” (110) 
when a deficiency state does not exist. A lack of 
certain elements of the vitamin B complex of 
vitamins will seriously impair the intestinal 
motility. 

Vitamin B, inhibits the cholinesterase in vivo and in 
vitro and potentiates the physiological action of acetyl- 
choline (Glick and Antopol, 87). Thiamine is important in 
carbohydrate metabolism as the prosthetic fraction in a 
coenzyme system necessary to intracellular metabolism. 


Brucke and Sarkander (36) have observed a relationship 
between thiamine and acetylcholine metabolism. 


ACETYLCHOLINE AND MECHOLYL 


Rapid enzyme hydrolysis by the cholinesterase 
is responsible for the transitory action of acetyl- 
choline. Unfavorable and dangerous associated 
actions follow the injection of sufficient quantities 
of acetylcholine to produce intestinal effects. 
Mecholyl is a more stable cholinomimetic drug 
than acetylcholine. It may favorably influence 
intestinal tone and motility when prostigmine is 
ineffective (111). The danger of cardiac arrhyth- 
mias is stated as a contraindication to the com- 
bined use of mecholy] and prostigmine (Goodman 
and Gilman, 91). 


ERGOTAMINE 


Ergotamine is usually described as a “sym- 
pathicolytic” drug (91). Darrow has stated re- 
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cently (1942) that its primary action is to block 
sympathetic adrenergic inhibitory effects by “a 
protection of parasympathetic activity or a physo- 
stigminelike action.” Adler, Atkinson, and Ivy 
(9) studied the supplementary and synergistic 
action of drugs which stimulate intestinal mo- 
tility. It was concluded that prostigmine methyl- 
sulfate (0.25 mgm.), ergotamine tartrate (0.25 
mgm.), and pituitrin (1.25 units), make a most 
satisfactory combination for maintaining a pro- 
longed increase in intestinal tone and propulsive 
motility, which should prove more effective in the 
management of postoperative distention than any 
of the drugs used alone. 


SPINAL ANESTHESIA AND SPLANCHNIC ANESTHESIA 


Chemical block of the visceral reflex which is 
responsible for the reflex component of ileus may 
be accomplished by spinal or splanchnic anes- 
thesia (Wagner, 227; Kappis, 117; Ochsner e¢ al., 
163). 

Ephedrine or epinephrine will nullify the effects of 
spinal anesthesia by a peripheral action on effector cells, 
distal to the reflex block produced by the anesthetic agent 
(163, 164). 

Spinal anesthesia is not uniformly effective in the 
treatment of ileus, and it may be dangerous. It is 
used but little at this time. 


Phillipides (184) states that spinal anesthesia is un- 
necessary in the treatment of ileus if prostigmine is given; 
it will not favorably affect ileus which is refractory to 
prostigmine; and the danger of collapse is too great. 

Babcock (20) makes the interesting commentary that 
the newer anesthetic agents are not so effective in the 
treatment of ileus as is “stovane,” which was used more 
than thirty years ago. 


POSTERIOR PITUITARY PREPARATIONS 


The separate effects of posterior pituitary ex- 
tracts are vasopressor, antidiuretic, and oxytocic. 
Commercial preparations available are predomi- 
nantly oxytocic (pitocin) or pressor-antidiuretic 
(pitressin). The oxytocic principle does not affect 
intestinal motility (Frazier, 80; Ochsner e¢ al., 
164). Animal experimentation and clinical studies 
with pituitrin and pitressin have led to many con- 
flicting reports. Ochsner et al., (163, 164) stated 
that favorable reports had their basis in clinical 
observations and were apt to exaggerate bene- 
ficial clinical effects and underestimate the num- 
ber and degree of clinical failures, while experi- 
mental investigation had resulted in an almost 
equally divided difference of opinion. Frazier (80) 
reviewed the problem and as unhesitatingly rec- 
ommended the use of pituitrin in the treatment of 
postoperative distention. Potter (186) reported 
more than 500 cases in which “pitressin was used 


’ 


without any paralytic ileus.” More recently it 
has been shown by moving-picture studies of 
human subjects that pituitrin and pitressin stimu- 
late motility of the colon (Puestow, 189) and in- 
hibit small intestinal motility (Puestow, 189; 
Youmans ¢é al., 246). This may be dependent 
upon a local pressor effect which is severe enough 
to produce vasoconstriction and anoxia of the 
bowel (Youmans ef al., 246; Larson, 126) or reflex 
inhibition of the small bowel during the period of 
increased activity of the large bowel. Adler, 
Atkinson, and Ivy (1942) assert that their ex- 
perimental results confirm the interpretation of 
the literature that pituitrin usually inhibits colon 
motility in the dog and usually stimulates the 
large bowel in man. Preparations of the posterior 
pituitary lobe are sometimes used to eliminate 
intestinal gas shadows in roentgenography (Ken- 
ning and Lofstrom, 119; Kirklin and Seedorf, 
120). 

Ingelfinger (110) states that posterior pituitary extract 
is used clinically for although it lowers tone moderately, 
yet it increases and co-ordinates propulsive waves, a state 
of motility which is favorable to transport. Adler ef al. 
(9) have suggested that a combination of prostigmine, 
ergotamine, and pituitrin may prove more effective in the 
management of postoperative distention than any of these 
drugs used alone. 

Pituitrin and pitressin apparently favor the re- 
turn of intestinal activity by their effect on the 
large bowel. 


HYPERTONIC SODIUM-CHLORIDE SOLUTION 


The observation that hypertonic saline solution 
stimulates intestinal tone and motility (Hughson 
and Scarff, 107) has been confirmed on numerous 
occasions (Ross, 197; Ochsner e¢ al., 162, 164; Orr 
et al., 171). Hypertonic sodium-chloride solution 
increases intraluminal pressure, and its use is con- 
traindicated if there is unrelieved mechanical ob- 
struction (Mensing, 148). 

Ochsner and Gage (162) recommend the use of a hyper- 
tonic Hartmann’s solution which is twenty times the 
strength of the physiological solution. This is prepared by 
adding 5 cc. of distilled water to the contents of a 20 cc. 
ampule of Hartmann’s solution. Orr states that 20 cc. of a 
10 per cent solution of sodium chloride, given intravenously 
over a period of five minutes, has proved beneficial in some 
of the milder cases of postoperative ileus. 

The commonly used parenteral fluids (physio- 
logical saline solution, 5 per cent dextrose in a 
physiological saline solution, and 5 per cent dex- 
trose in distilled water) do not encourage the 
development of postoperative distention or ileus. 


The reports that intravenously administered dextrose 
solution inhibits intestinal motility unless it is “fortified” 
with insulin (Ochsner et al., 162, 164) have not been con- 
firmed (Hughson and Scarff, 107; Quigley and Hallaran, 








190 
121 
salir 
Tsu 


serv 
inte 


Post 
so. 





n 
n 
1S 
rT 
n 
n- 
D- 


se 
q” 


n- 








1905 Quigley and Highstone, 191; Kleitsch and Puestow, 
121). 

The effects of intravenous administration of physiological 
saline solution are not marked (Orr et al., 171; Dreyer and 
Tsung, 60), although Kleitsch and Puestow (121) ob- 
served that an increase in both propulsive motility and 
intestinal tone occurs. 


PREOPERATIVE, OPERATIVE, AND 
POSTOPERATIVE CONSIDERATIONS 


The surgeon should be more concerned with 
having a bowel with normal circulation and nor- 
mal gas exchange than that it be empty (Alvarez, 
13). The place of prophylactic chemotherapy in 
bowel surgery with the so-called gastrointestinal 
sulfonamides, succinylsulfathiazole and sulfathali- 
dine, is still to be determined. It has been stated 
that with their use the postoperative course is 
smooth, there is little distention, and gas pains 
are strikingly diminished. Preoperative prepara- 
tion will logically include mental preparation of 
the patient (Stout, 212). Puestow (188) warns 
against the pernicious practice of standard rou- 
tine preoperative and postoperative orders, with- 
out consideration for individual characteristics of 
the patient and regardless of the nature of the 
operative procedure. The role of preanesthetic 
depressants and of the anesthetic agents in the 
production of gastrointestinal complications is 
now recognized. ‘Full consideration of anoxia asa 
source of surgical complications should reduce 
preoperative narcotics to a minimum, promote the 
use of anesthetics which allow adequate oxygen in 
the inspired air, and emphasize the necessity of 
maintaining the blood pressure and respiration at 
near normal levels” (McClure et al., 144). 

Strict adherence to the surgical principles of 
Halsted is a major factor in the prevention of 
gastrointestinal complications after abdominal 
surgery. Among these we would mention: mini- 
mal tissue trauma and gentle handling of the 
tissues, the aseptic technique, careful hemostasis, 
avoidance of the mass ligature, and the use of fine 
nonirritating suture material. 

The prevention of postoperative complications 
is a problem in surgical care that merits the re- 
peated emphasis which it receives. Important 
factors in aborting serious gastrointestinal com- 
plications are: 

I. —— watchfulness and attention to de- 

tai 

2. Periodic auscultation of the abdomen 

3. Early recourse to the abdominal survey film. 

4. A willingness to institute active therapeutic 

measures early 
Postoperative purgation is in disrepute and rightly 
so. The use of drugs which modify intestinal 
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motility requires judgment and discrimination 
and no set postoperative routine is advisable. 
Recently the consensus that morphine will not 
predispose to the development of postoperative 
distention has been questioned. The return-flow 
enema seems to offer welcome relief to postopera- 
tive patients with large-bowel distention when 
incisional pain and anal sphincter spasm supple- 
ment disturbed motility and hinder the mechani- 
cal expulsion of intestinal gases. Tight bandaging 
of the abdomen as a part of the postoperative 
routine is to be discouraged. Oxygen therapy is 
usually started after its indications have existed 
for some time (Drinker and Warren, 61), and it is 
well to remember Haldane’s famous dictum that 
anoxia “not only stops the machine but wrecks 
the machinery.” Frequent changes of position 
affect favorably the venous return and respira- 
tory activity and will minimize abdominal disten- 
tion. Gastric lavage is indicated if there has been 
a difficult induction of anesthesia, inadequate or 
improper preoperative preparation of the patient, 
if early postoperative nausea and vomiting per- 
sist, or if acute gastric dilatation is suspected. 
Singleton, Rogers, and Houston (203) reported a 
study of more than 500 patients in whom gastric 
suction was started before surgery. They con- 
cluded that: 

1. There is no postoperative vomiting or dis- 
tention. 

2. Peristalsis is sooner restored. 

3. Wound healing is more satisfactory, with 
few postoperative hernias and no wound dehi- 
scence. 

4. There is a general lowering of the mortality 
and morbidity. 

No abnormal demands will be tolerated during 
the period of physiological ileus. Peters (182) 
suggests that “the best way to rest the alimentary 
canal is to give it nothing to do.” Fluids by proc- 
toclysis may increase postoperative distention. 
When nausea has subsided, feeding the patient is 
an excellent stimulus of intestinal activity (Alva- 
rez, 12). Sweetened drinks and high carbohydrate 
foods increase postoperative distention (Ochsner, 
159; Fine and Levenson, 74). Fluid, electrolyte, 
protein, and vitamin requirements of the post- 
operative patient must be satisfied. 


SUMMARY AND CONCLUSIONS 


1. Inhibition ileus, commonly called paralytic 
ileus, is defined as a disorganization and impair- 
ment of the motor function of the gastrointestinal 
tract, which sometimes results in complete cessa- 
tion of the motor activity and functional obstruc- 
tion. 
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2. Nausea and vomiting after surgery, acute 
gastric dilatation, temporary meteorism and “gas 
pains,” and postoperative ileus are closely related 
functional disturbances involving gastrointestinal 
activity. 

3. These disorders constitute the most frequent 
complications following abdominal surgical pro- 
cedures. Minor disturbances which are unrecog- 
nized and untreated may progress to major dis- 
orders and fatal issue. 

4. Postoperative ileus and related disorders 
cannot be explained on the basis of a single 
etiological factor. 

5. Gastrointestinal dyssynergia, atonia, im- 
paired propulsive motility, and a breakdown of 
the gas- and fluid-balancing mechanism of the 
intestinal tract are factors in the pathogenesis of 
intestinal distention. Intestinal distention is a 
most significant pathological disturbance, with 
important local and general effects. Once initi- 
ated, it tends to perpetuate itself. Intestinal dis- 
tention is at first sustained reflexly, later by the ill 
effects of the distention from mechanical factors. 

6. Mixed-type obstruction, functional and or- 
ganic, may ultimately result as mechanical fac- 
tors are superimposed on functional obstruction. 

7. The relative degree of functional or organic 
change in the neuromuscular mechanism of the 
intestine will determine the efficacy of treatment. 
It is this consideration which emphasizes the im- 
portance of timing in the treatment of ileus. 

8. Gastrointestinal signs and symptoms during 
the postoperative period are nonspecific, and a 
differential diagnosis is most dependent upon a 
correlation of the surgical history, auscultation of 
the abdomen, and the roentgenographic evidence 
on the survey film of the abdomen. In some in- 
stances operation alone will establish an absolute 
diagnosis. 

g. The prevention and treatment of postopera- 
tive functional disturbances of the gastrointestinal 
tract depends upon a knowledge of the biochem- 
ical, physiological, and pathological processes in- 
volved. Though incomplete, there is sufficient 
fundamental knowledge about gastrointestinal 
functions to indicate a rational approach to 
therapy. 

10. A basic biochemical fault in ileus is related 
to interference with the acetylcholine-producing 
mechanisms of the intestine. 

11. The rationale of treatment in postopera- 
tive ileus depends upon maintenance and support 
of the acetylcholine metabolism in the intestine, 
and relief of the intestinal distention. Specific 
measures which are of value are suction decom- 
pression, oxygen-diffusion decompression, and 


drug therapy (particularly with the anticholin- 
esterase drugs, e.g., prostigmine). The two aims 
of treatment are inseparably related, and therapy 
directed at either one will favorably influence the 
other. 

12. There is no conclusive evidence in the 
literature to validate, as of any significant value, 
certain measures which are quite universally 
utilized in the treatment of ileus. These question- 
able procedures include the use of various types 
of enemas, and hot or cold applications to the 
abdomen. 

13. General supportive measures consist in 
maintaining fluid and electrolyte balance, provid- 
ing an adequate carbohydrate, protein, and vita- 
min intake, and preventing and combating anoxia. 

14. A critical survey of the experimental and 
clinical literature concerning functional postopera- 
tive gastrointestinal complications indicates that 
there are many gaps in the present knowledge of 
gastrointestinal function as related to the prob- 
lems of surgery. A review of the literature has 
emphasized the importance of certain fundamen- 
tal biochemical concepts, and stressed the need for 
a working knowledge of gastrointestinal physi- 
ology and pathological physiology, if postopera- 
tive care is to be on other than an empirical basis. 
Possibilities for future investigation are indicated 
by the incomplete nature of the evidence which is 
now available. 


The authors are indebted to Doctor W. B. Youmans, 
Professor of Physiology, University of Oregon Medical 
School, for frequent discussions and valuable suggestions 
during the preparation of this paper. 
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SURGERY OF THE 


HEAD 


McKenzie, D.: Head Injuries Involving Air Sinuses. 
Brit. M. J., 1944, 1: 652. 


The author concludes that in head injuries involv- 
ing the air sinuses the dangers associated with cere- 
brospinal-fluid rhinorrhea should be stressed, espe- 
cially to medical officers. Unless the possibility of 
dural tearing is kept in mind, the rhinorrhea, an- 
osmia, and roentgenological evidence of fracture may 
be easily overlooked. Every head injury with cere- 
brospinal fluid rhinorrhea, however slight, should 
undergo operative repair of the dura rather than 
run the risk of the vagaries of natural repair. He 
states that with the technique used the operation 
is neither formidable nor dangerous. There were 
no deaths and no complications in his series of 
cases. J. M. Mora, M.D. 


Fetterman, J.: Factors in Recovery from Injuries 
to the Head. War Med., Chic., 1944, 5: 232. 


Fetterman points out the well known fact that the 
incidence of head injuries among soldiers is expected 
to be high and because a large list of persons are 
interested in the recovery of such patients, from the 
medical officer to the Red Cross worker, the decisive 
elements in recovery are considered. The man who 
is injured, the type of injury, the treatment, and the 
environment surrounding the patient are the prime 
factors. 

Age, health, reaction, and aims are the principal 
elements in the rapidity and degree of recovery. The 
prognosis in the youthful patient is usually good. 
Injury combined with aging usually produces pro- 
gressive impairment, paralleling the state of the 
tissue. An older patient with cerebral vascular 
change may become confused or delusional in the 
presence of a fresh small brain lesion. 

Under the term “personality” one may include 
the innate and acquired qualities of the individual, 
composed of his intelligence, his dynamic energy, his 
self estimate, his warmth or coldness, his interest in 
others, his appearance, and his drive. The aim 
toward which he strives and the goals which he 
reaches are important. Significant also is his reac- 
tion pattern toward pain, discomfort, frustration, 
and defeat. The neurotic person reacts to difficulties 
with emphatic visceral imbalance or intense aware- 
ness of bodily processes. He clings tenaciously to 
his symptoms. 

It is the personality of the patient, including his 
intelligence, his dynamic energy, and his pattern of 
behavior, that is highly impé@rtant in all considera- 
tion of sickness. For the personality is like a prism 
between pathological changes and symptoms, cap- 
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able of enlarging or of eliminating them. Therefore, 
in appraising recovery from head injury one must 
measure the patient first and the other factors later. 

The speed and degree of recovery are largely 
determined by tissue changes as produced by the 
force of the injury and the tissue reaction. Further, 
compound fractures of the skull may be complicated 
by metallic foreign bodies, spicules of bone, and in- 
fection. In those who survive the initial stage and 
who escape infection, residual defects are likely and 
depend upon what specific region has been injured. 
The injury to the brain may be both focal and gen- 
eral. The focal lesion, consisting of a contused area, 
represents a permanent defect. The general dis- 
turbance may clear, the extent of recovery depend- 
ing on the region and the amount of damage. 

Appropriate treatment influences recovery. Shock 
must be treated during the acute stage, and local 
treatment includes the control of bleeding and the 
use of sulfonamides. Tetanus antitoxin should be 
used. After shock has passed, lumbar puncture and 
dehydration measures are undertaken. During the 
stage of delirium the use of sedatives is suggested. 
If delirium is apparent, then wet packs ‘should be 
used. Artificial feeding is done when indicated. 
Bleeding from the middle meningeal artery re- 
quires surgery, as does depressed fracture and sub- 
dural hematoma, which should not be attempted too 
near the stage of shock. 

Since man is part of his environment, the forces 
to which he is exposed will influence recovery as do 
his inherent traits, the lesion, and the treatment. 
Encouragement and avoidance of unfavorable sug- 
gestions are helpful toward recovery. The soldier 
who returns to civilian life should be made to feel 
that his career is before him. The matter of com- 
pensation is one which requires careful management. 
Financial aid during a period of obvious disability is 
necessary but when continued for neurotic symp- 
toms, recovery is delayed. The soldier needs ade- 
quate diagnostic facilities, the benefit of psycho- 
therapy, training to improve his vocational ap- 
titude, and assistance in securing employment. He 
may crave compensation, but, though compensa- 
tion may please the patient, ultimately it will weaken 
his resolve and prove his undoing. In the interest of 
his ultimate welfare as well as from the standpoint 
of the community, such compensation must be 
limited. BENJAMIN GOLDMAN, M.D. 


London, J., and Wortis, S. B.: Mental Changes in 
Patients with Subdural Hematoma. J. Am. M. 
AsSS., 1944, 125: 113. 

A study of the last 50 cases of surgically proved 
subdural hematoma among persons admitted dur- 
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ing the past year to the Psychiatric Division of 
Bellevue Hospital, New York, revealed that all of 
the patients had a mental disturbance, varying in 
degree. The most striking neuropsychiatric ob- 
servation was mental disturbance which at times 
was severe even though the patient might have 
minimal neurological findings. The most important 
diagnostic feature was a progression of neuropsy- 
chiatric signs. The “lucid interval” commonly 
described in textbooks was absent in half of the 
cases; when present it would often have been more 
accurately described as merely a return to conscious- 
ness. Delirium was uncommon. Bloody or xantho- 
chromic spinal fluid was an associated finding in all 
patients who showed a confabulatory amnestic pic- 
ture. 

Of the patients in this series, 20 died postopera- 
tively; 15 were able to return to their usual work; 
and 15 showed some degree of post-traumatic 
mental change. The chief residual mental’ change 
was a disturbance of abstract thinking in contrast to 
relatively well preserved concrete thinking. Also 
noted were impairment of spontaneous ideation and 
of gestalts and alterations in mood. The authors 
advise a detailed neuropsychiatric examination, in- 
cluding psychological testing, of every patient who 
has had a subdural hematoma. 

WALTER H. Nap er, M.D. 


Schuessler, W. W.: A New Technique for the Repair 
of Facial Paralysis with Tantalum Wire. Sur- 
gery, 1944, 15: 646. 

In the repair of facial paralysis with tantalum 
wire, the temporal region is shaved and thoroughly 
prepared. A hockey-stick incision about 1% in. long 
is made above the zygoma over the temporal muscle 
in the hair-bearing area, in order to hide the scar in 
the hair. The temporal fascia is exposed. A long, 
curved, 18-gauge needle is then inserted into the in- 
cision and passed downward between skin and 
mucosa, and novocain (1% per cent) is injected just 
lateral to the midline on the normal side of the 
upper lip. The needle is then brought close to the 
surface, and a small wheal of local anesthesia is 
made. A stab incision is made through the wheal, 
and a bundle of muscle is tunneled with the use of a 
small scissors and mosquito forceps. The previously 
described clamp is then placed around the muscle 
bundle and the tantalum wire is passed through the 
holes in the clamps; the syringe is removed, the ends 
of the tantalum wire are passed through the bore of 
the local needle to the incision in the temporal area, 
and the needle is removed. The incision in the lip is 
closed with fine silk or horse hair. 

The same procedure is carried out for the angle 
of the mouth on the paralyzed side, and also just 
lateral to the midline of the normal side of the 
lower lip. 

Small parallel incisions are made in the temporal 
fascia and muscle, and small bundles are thus formed 
from the fascia and muscle to which the small tan- 
talum clamps are fastened. The tantalum wire 
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which has passed through the local needle into the 
temporal incision is reinserted into the small holes of 
the clamps. The patient is placed in a sitting posi- 
tion and the wires tightened the required amount. 
There are certain advantages in the employment 
of this technique: the operation is performed under 
local anesthesia; no disability or bed rest is necessary 
for the patient, as no incision is made for the removal 
of fascia from the thigh; when the wires are in posi- 
tion, the patient can sit up and the wires can be 
tightened to the proper tension, which does away 
with the sagging in the paralyzed side which occurs 
when the patient is lying down; and there is no 
swelling or hemorrhage in the tissues of the paralyzed 
side because of the very slight trauma which is pro- 
duced by the small caliber of the local needle. This 
method can also be used to hold the muscles in bal- 
ance during the time the nerve is regenerating, and 
when fully recovered the wires can be removed. 
Louts T. Byars, M.D. 


EYE 


Poppen, J. L.: Exophthalmos. Diagnosis and Sur- 
gical Treatment of Intractable Cases. Am. J. 
Surg., 1944, 64: 64. 

The word “‘exophthalmos”’ should be used only to 
describe abnormal protrusion of one or both eyes. 
Whether a protrusion has occurred or is in progress 
is usually evident, or the condition is mentioned 
voluntarily by the patient, his family, or friends. 

Thyrotoxicosis, which is the most common cause 
of exophthalmos, is usually bilateral, but may be 
unilateral. In most cases the diagnosis is not difficult 
because of the toxic signs. In a large series of cases, 
Cattell found that 21 per cent showed persistence 
of the preoperative exophthalmos and only 1.1 per 
cent showed a postoperative increase. A few cases 
will progress to the point at which orbital decom- 
pression is necessary. 

The indications for operation are not always clear. 
Operation is neither suggested nor advised for purely 
cosmetic purposes. The only real indication for ex- 
tensive orbital decompression is progressive exoph- 
thalmos in the presence of increasing visual changes 
which subjectively usually consist of diminished, 
blurred, or double vision with photophobia and 
lacrimation. Acute swelling of the lids, chemosis, 
and sometimes keratinization of the conjunctiva may 
be present. Epiphora is distressing and leads to fre- 
quent eye-wiping and subsequent bouts of acute 
conjunctivitis. Palsy of the external ocular muscle 
is common. Occasionally there is corneal ulceration. 
The fundus may appear normal or show venous con- 
gestion and varying degrees of papilledema. If the 
process is unrelieved, subluxation of the globe, 
blindness, or even meningitis and death may result. 

In a patient without thyrotoxic symptoms and 
with severe, progressive exophthalmos, progressive 
visual changes, and a normal or subnormal basal 
metabolic rate, orbital decompression is unquestion- 
ably indicated. 
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The exophthalmometer in experienced hands is a 
valuable instrument in keeping a check on the 
progress of these cases. 

Before resorting to orbital decompression in cer- 
tain cases, other measures were attempted in an 
effort to relieve the progressive state of the exoph- 
thalmos. Thyroid medication was given a trial but 
this failed. Even though thyroid remnants remain- 
ing after one, two, or three thyroidectomies were re- 
moved, no helpful effects on the existing progressive 
exophthalmos were noted. 

Lugol’s solution was used in 5 cases with little or 


no improvement. Exophthalmos in 1 patient became , 


worse following x-ray therapy. Bilateral cervical 
sympathectomy was disappointing in several cases. 

In 1931, Naffziger introduced orbital decompres- 
sion for the relief of severe progressive exophthalmos 
following thyroidectomy. Prior to this everything 
failed and patients went through stages of chemosis, 
corneal ulceration, and panophthalmitis, or devel- 
oped papilledema, optic atrophy, and blindness. 
Generally, surgeons agree on the usually favorable 
results of orbital decompression, even though some 
say it is a procedure of great magnitude. The 
author’s results of operation have been gratifying. 
There is little to justify continuation of conservative 
measures until it is questionable whether or not the 
eyeballs can be saved even by orbital decompression. 

Leste L. McCoy, M.D. 


EAR 


Silcox, L. E., and Schenck, H. P.: Blast Injury to 
the Ears. Arch. Otolar., Chic., 1944, 39: 413. 


Acoustic trauma in modern warfare is generally 
produced by blast waves from the detonation of 
high explosives, or by repeated or continuous ex- 
posure to excessive sound stimuli. The precipitating 
causes for aural damage in the authors’ group of 
patients were: (a) atmospheric blast arising from the 
detonation of aerial bombs, large caliber shells, 
mortar shells, hand grenades, and land mines, and 
(b) immersion blast from detonation of depth 
charges when the subject was in the water. 

Various factors of importance in the causation of 
acoustic trauma and the resultant deafness in 
service personnel are: (1) the proximity to the 
source of the sound or the center of detonation, (2) 
the character of the concussion waves (whether 
atmospheric or immersion blast), (3) the duration of 
the exposure to the sound stimulus, (4) the aware- 
ness of the subject that the blast is impending, (5) 
the presence or the absence of previous aural 
disease, and (6) the use of protective devices. 

Blast waves from detonation of high explosives 
have a profound effect on the auditory apparatus of 
a person who is within the critical distance of the 
center of detonation. This has been estimated to be 
about 20 feet (6 meters) in air and approximately 
four times that distance in water. 

The treatment of blast injuries of the ear is un- 
satisfactory. Occasionally, both the hearing and 
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the tinnitus can be improved by inflation of the 
eustachian tube. Deep diathermy, concentrated 
vitamin B, and rest are adjuvants. These patients 
should not be allowed to return to duty with ex- 
posure to further detonations until full recovery of 
the acoustic mechanism. Joun F. Detpx, M.D. 


Lindsay, J. R.: Méniére’s Disease: Histopatholog- 
ical Observations. Arch. Otolar., 1944, 39: 313- 


The term “‘Méniére’s disease” as it is now com- 
monly used refers to a clinical syndrome of recurring 
attacks of vertigo associated with fluctuating tin- 
nitus and deafness, usually progressing to marked 
inner-ear deafness. The common term “Méniére’s 
syndrome” has been used to include what is now 
called “‘Méniére’s disease” as well as several other 
labyrinthine disturbances, notably toxic neuritis, 
hemorrhage, or thrombosis. 

A forty-seven-year-old male, whose condition was 
diagnosed three years previously as being unilateral 
Méniére’s disease, fell during an attack of vertigo, 
suffered a skull fracture, and died. The temporal 
bones were sectioned serially and the histopatho- 
logical findings are reported. 

Auditory tests three years earlier showed a bilat- 
eral high-tone deafness, and, in addition, a moderate 
deafness throughout the low tones in the ear affected 
by Méniére’s disease. Bone conduction was de- 
creased. Caloric reponse was slightly reduced on the 
affected side. 

The right or unaffected ear showed a normal 
endolymphatic system, some degeneration of the 
spiral ganglion in the basal coil, and some extravasa- 
tion of red blood cells, chiefly in the modiolus, due 
to the terminal injury. 

The diseased ear showed a diffuse dilatation of the 
endolymphatic system (labyrinthine dropsy) affect- 
ing the cochlea and vestibular portions. The coch- 
lear duct and saccule presented the greatest dilata- 
tion. In addition, the walls of the utricle showed 
sacculations or herniations at presumably weak areas. 
These herniations were associated with distortion of 
the walls of the ampullae of the semicircular canals. 
Therefore they appeared to be directly related to 
the disturbance of the vestibular system and the 
vertigo attacks, as well as to the progressive loss of 
caloric responses seen in later stages of the disease. 
The etiology is not explained. No signs of an inflam- 
matory reaction, or other local pathologic process 
were evident. The bilateral ganglion degeneration 
in the basal coil had no clear relationship to the 
labyrinthine dropsy. 

Since the discovery in 1938, by Hallpike and 
Cairns, of this inner-ear pathological entity asso- 
ciated with Méniére’s disease, the lesion has been 
found in rr ears with a previous clinical diagnosis, 
and 5 with incomplete histories. The finding has 
been constant in all ears with Méniére’s disease 
which have been examined histologically and _ re- 
ported. The nature of the pathological process fur- 
nished a rational basis for medical treatment aimed 
at the maintenance of the fluid balance. 
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Fluctuations in the endolymph content are ap- 
parently directly related fo fluctuations in the tinni- 
tus and deafness, and the onset of the vertigo 
attacks. 

Several photomicrographs are shown. 


Herzig, A. J.: The Use of Sulfa Drugs in the Mas- 
toidectomy Wound When Complete Enclosure 
is Employed. Laryngoscope, 1944, 54: 199. 

Forty years ago, Herzig points out, the average 
time to heal a mastoid wound was from two to four 
months. Today modern chemotherapy—the use of 
sulfa drugs in the mastoid wound when complete 
enclosure is employed—assures rapidity of cure, 
lessening of hospitalization, little or no annoyance to 
the patient, no postaural depression or deformity, no 
further dressings, and an early return of the adult to 
his work. Noa D. Fasricant, M.D. 


NOSE AND SINUSES 


Eisenstodt, L. W.: A Technique of Secondary Septal 
Resection Demonstrating Regeneration of the 
Septal Cartilage. Laryngoscope, 1944, 54: 190. 


Although a great deal has been written about the 
classical submucous resection of the septal cartilage, 
the medical literature appears rather devoid of in- 
formation on the subject of the secondary operation 
which must be performed in many cases. Eisenstodt 
asserts that a secondary submucous resection dem- 
onstrating the regenerated septal cartilage may 
successfully be performed in a manner similar to 
that in which the primary operation is done. The 
hyaline nasal septal cartilage is replaced after ex- 
cision by a septum which may be membranous, 
membranocartilaginous, cartilaginous, or bony in 
nature. Submucous resections of the conservative 
type should be performed in children more often 
than is the present custom. 

Noau D. Fasricant, M.D. 


Dixon, F. W., and Hoerr, N. L.: The Lymphatic 
Drainage of the Paranasal Sinuses. Laryngo- 
scope, 1944, 54: 165. 

Experiments with rabbits indicate that the lym- 
phatic drainage of the maxillary sinus is a fairly 
slow process and is confined to the lymphatics of the 
lateral nasal and nasopharyngeal walls, vessels which 
empty into the retropharyngeal and jugular nodes; 
and, further, that under ordinary conditions all 
colloidal material is trapped in the nodes and does 
not reach the blood stream. Therefore, when small 
doses of India ink were used, no ink was found in the 
lungs or bronchial lymph nodes. The submaxillary 
nodes contained ink only when tissues of the face 
were injected with ink. 

The authors believe that the clinical lesson to be 
learned from these experiments is that the lym- 
phatics play no part in the relationship between 
infections in the sinuses and lungs. Dependent 
drainage from the upper respiratory tract with its 
mechanical obstruction and irritation is the deciding 
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factor. The persistent and explosive coughing effort 
to remove this accumulation so injures the bronchi 
that they do not return to normal. 

It is the authors’ belief that there is a certain type 
of individual who is predisposed to this misfortune. 
The pathological changes may be prevented by 
appropriate treatment. There is often a definite 
allergic family history in these cases. In early child- 
hood there is a tendency to repeated upper respira- 
tory infections from which there is a delayed 
recovery. The nose is blocked and upon its floor is a 
thick tenacious grayish ‘‘white-of-egg” secretion. 
Forcible blowing of the nose does not dislodge it. If 
this secretion can be removed at frequent intervals 
and the dependent drainage forestalled, the damage 
can be prevented. If the dependent drainage is 
controlled, a good, though guarded, prognosis can 
be given. Noa D, Fasricant, M.D. 


MOUTH 


Davis, A. D., and Selleck, G. A.: Restoration of Fa- 
cial Contour in Surgery of the Secondary Cleft 
Lip and Palate. Am. J. Surg., 1944, 64: 104. 


The importance of restoration of normal contours 
in facial deformities is now recognized not only by 
the surgeon, but by the psychologist as well. The 
patients primarily selected for attention are those 
which have been operated upon in infancy or child- 
hood and have an apparent disproportion in growth 
between the mandible and the maxillae. The max- 
illae are small, the mandible protrudes, the upper 
teeth are either crowded into the palate or partially 
lost through decay. The upper lip is scarred, flat, 
and tightly bound down. It is usually out of all pro- 
portion to the lower lip. The accompanying nasal 
deformity only increases the general irregularity of 
facial contour. If the surgeon who is planning a re- 
pair of this type, would consider it from the stand- 
point of an old healed injury rather than accept it as 
a congenital deformity for which a great deal has 
been done, much of the reconstructive plan could be 
seen in an entirely different light. The first step in 
repair then centers itself in restoring the upper lip to 
as nearly a normal contour as possible. Four vital 
points must be considered: the size, the relation to 
the lower lip, restoration of the labial sulcus, and the 
cupid’s bow. The repairs previously made have 
resulted in central scars. Therefore, the type of 
operation which utilized the central portion of the lip 
has been chosen. The operation consists of the trans- 
fer of a triangular pedicled flap from the lower lip to 
the upper lip. An incision extending from the base of 
the columella to and through the vermilion border 
is made in the center of the upper lip; the incision is 
carried through the entire substance of the lip and 
creates a central defect. The lateral stumps are 
allowed to contract. Measurements are taken and a 
V-shaped flap is cut from the lower lip, a small pedi- 
cle being left at the vermilion border. The apex of 
the flap is turned and sutured to the apex of the tri- 
angular defect in the upper lip and all edges are 
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carefully sutured in layers. The lower lip defect is 
closed in the same manner. The patient is fed 
through a tube for a period of fourteen days. At any 
time thereafter the flap may be excised from the ped- 
icle, the vermilion borders of both lips rearranged, 
and the edges sutured. 

There is a great tendency to consider a closed 
cleft in the palate as a good surgical result. Unfortu- 
nately, mere closure of the cleft tissues leaves the soft 
palate pulled far forward and the oropharynx abnor- 
mally wide. The importance of obtaining velo- 
pharyngeal closure cannot be overemphasized. 
Since a functioning palate depends upon length and 
flexibility, special study should be given to these 
cases to procure, in addition to facial contour, the 
added palatal corrections. 

In the construction of any prosthetic appliance for 
the correction of deformities of the maxilla or man- 
dible, either congenital or acquired, the complete 
understanding by the surgeon of the existing pros- 
thetic problems lends to the success of the construc- 
tion and fabrication of the complicated appliances 
necessary. In the case of oral deformities the bio- 
logical aspects must be the first consideration by the 
prosthodontist if he is to be of any help to the sur- 
geon. His knowledge and ingenuity in dental pros- 
theses cannot be overbalanced or he would lose sight 
of the anatomy and physiology. The overemphasis 
of the mechanical side of dental prostheses all too 
often leads to the construction of appliances which 
would be comparable to those made in a machine 
shop with the biological aspect of the problem totally 
ignored. 

In the majority of these cases, the upper lip, even 
when enlarged by the Abbe’ operation, is still bound 
down to the external alveolar margin and is not 
flexible enough to allow full mobility. In order to 
obtain the proper external contour and the dental 
relationship, it is therefore necessary to deepen the 
labial (and sometimes the buccal) sulcus. The sulcus 
is deepened by incision of the mucosa beneath the 
lip, with the normal buccal fold as the guide. The 
tissues are dissected from the bone and extended toa 
higher elevation than will be eventually needed. 
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This dissection creates a large pocket with raw areas 
on the sides of both the bone and the lip. When 
bleeding is controlled, “Stent” or dental modeling 
compound, heated to proper consistency, is added to 
the outer rim of the denture in sufficient amount to 
overfill the prepared raw pocket beneath the lip. A 
sharp impression filling in the entire defect should 
be obtained, even though the compound may have 
to be reheated and replaced several times. The den- 
ture is now removed and set aside for the reception 
of the free skin graft. Skin makes an excellent sub- 
stitute for mucosa, and if kept extended for a period 
of time does not contract in the mouth. The donor 
area should be selected with care so that the skin 
used is thin and free from hair. The graft is draped 
over the modeling compound on the denture, so that 
when the denture is placed, the raw surfaces of the 
graft and the raw surfaces of the pocket defect will 
be in contact. The graft must be kept in extension 
at all times for a period of several months or con- 
tracture and loss of space will result. 

The majority of these cases present some form of 
nasal deformity varying from a large hump with a 
depressed tip to simple flattened ala. Nearly all have 
one nostril lying more horizontally than the other, 
and in many the lateral alar cartilage projects down- 
ward. The nose, being the most prominent facial fea- 
ture, requires special study in relation to the face as 
a whole. After all major deformities have been cor- 
rected and a pleasing contour has been obtained, it 
may be found that there are some slight irregulari- 
ties in the vermilion border of the upper lip. The 
Cupid’s bow is outlined on the skin and mucosa with 
dye. Excision of the outline is made, the mucosa is 
undercut and raised to its new position, and sutured 
with fine plastic sutures. 

The follow-up on these patients is an interesting 
study. During the series of operations, it is noted 
that with each improvement the psychology of the 
individual changes. He no longer attempts to hide 
his deformity, he carries his head erect and loses 
that “beaten” look which has marked him for so 
long. He usually looks eagerly forward to the next 
operation. Louts T. Byars, M.D. 
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SURGERY OF THE 


PERIPHERAL NERVES 


Moore, B. H.: Peripheral-Nerve Changes Associated 
with Congenital Deformities. J. Bone Surg., 1944, 
25: 282. 

The author describes sections of peripheral nerves 
collected from 78 cases of various congenital de- 
formities and studied with regard to the pathology 
involved. Of the 78 cases, 70, or 91 per cent, showed 
definite pathological changes in the nerves to some 
degree. Twenty-four cases showed the presence of 
typical neurofibromas; 28 cases showed lesser 
changes, consisting of an increase in the collagenous 
fibrous tissue of the endoneurium, diminution in the 
number of axis cylinders, and absence of the 
Schmidt-Lantermann structures in the myelin 
sheath. 

The author stresses these lesser changes, which he 
has called fibrotic degeneration and which he has 
found widely distributed in the nerve trunks with or 
without the presence of typical neurofibromas. He 
has also found them in the cutaneous nerves of 
several cases of neurofibromatosis and believes them 
to be an early stage in the formation of neuro- 
fibroma nodules. 

These fibrotic changes were also found in the 
peripheral nerves of a high proportion of the spastic 
patients studied, and the author suggests that these 
findings may indicate that this disease is one of con- 
genital origin rather than birth traum, although he 
believes that either may cause peripheral-nerve 
changes. He also cites his findings as favoring the 
neurogenic theory of the origin of congenital de- 
formities. Dante H. Levintuat, M.D. 


BRAIN AND ITS COVERINGS; CRANIAL 
NERVES 


Courville, C. B.: Subdural Empyema Secondary to 
Purulent Frontal Sinusitis: A Clinicopatho- 
logical Study of 42 Cases Verified at Autopsy. 
Arch. Otolar., Chic., 1944, 39: 211. 


A series of 42 cases of subdural empyema second- 
ary to acute suppurative frontal sinusitis is reported. 
Only those cases which were verified at autopsy are 
included. 

This is the most common intracranial complication 
of suppurative frontal sinusitis, and is a well defined 
pathological entity which presents a fairly typical 
clinical syndrome. It occurs about four times as 
frequently as does abscess of the frontal lobe. 

The route of extension varies. Direct extension 
through the posterior wall of the sinus by erosion of 
the bone and dura is uncommon. Indirect extension 
to the subdural space from an osteomyelitic process, 
usually by way of an intervening extradural abscess, 
may occur. The most common manner of extension 
is by way of communicating veins from the sinus 
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mucosa to the regional dural veins, thence to the 
superior longitudinal sinus and the superior cerebral 
veins. 

Usually, the empyema occupies the upper and 
anterior portions of the dorsolateral surface of one or 
both hemispheres, and extends down into the sylvian 
fissure. 

Concomitant lesions of the scalp, skull, dura 
mater, leptomeninges, and brain may be present 
since one is dealing with a pathological complex 
rather than a solitary lesion. Subdural abscess is not 
particularly common in osteomyelitis of the skull, 
however, which fact may suggest a different route of 
extension from the frontal sinus. 

Thrombosis of afferent cerebral veins is more com- 
mon than involvement of the superior longitudinal 
sinus itself and may be primary or secondary to the 
subdural abscess. There may be multiple areas of 
cortical softening or small subcortical abscesses, or, 
less frequently, a large abscess of the frontal lobe. 
Generalized leptomeningitis may develop but the 
arachnoid forms a remarkably efficient barrier to 
extension of infection. The patient usually suc- 
cumbs as a result of the subdural abscess before a 
generalized meningitis has developed. 

Clinically, subdural abscess occurs fairly rapidly 
in the course of acute frontal-sinus suppuration. 
The signs of focal inflammation in the sinus merge 
into signs of intracranial extension with frontal head- 
aches and meningeal irritation, fever, and stiffness of 
the neck. The most conspicuous localizing symp- 
toms are motor in nature—convulsions, Jacksonian 
seizures, local muscular twitchings, and motor 
aphasia when the major hemisphere is the one 
affected. Treatment consists of early surgical drain- 
age combined with sulfonamide therapy. 

Joun R. Linpsay, M.D. 


Pilcher, C.: The Chemotherapy of Intracranial In- 
fections. Ann. Surg., 1944, 119: 500. 


In a large number of well controlled experiments 
the author has evaluated the therapeutic efficacy of 
the sulfonamides and penicillin in intracranial in- 
fections. 

Although sulfanilamide, sulfadiazine, and sulfa- 
thiazole were all irritating to the cerebral cortex, 
only sulfathiazole is definitely contraindicated, while 
sulfanilamide is the least harmful. Sulfanilamide or 
sulfadiazine can be used sparingly upon the cerebral 
cortex with realization of their irritative effects. 

Since previous work had shown that penicillin 
given intravenously did not enter the cerebrospinal 
fluid, the author gave it intrathecally. Although 
this produced a transient pleocytosis, no detrimental 
after-effects were noted; however, it might be harm- 
ful in strong concentrations. 

Cerebral abscesses were produced by intracerebral 
injection with hemolytic staphylococcus aureus of 
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known virulency. The abscesses thus produced were 
similar whether the animals were treated with oral 
sulfadiazine or sulfathiazole, or were untreated. 
Penicillin was also of no avail in regard to the encap- 
sulation; however, concomitant meningitis was less 
severe. 

When meningitis was produced with the same 
organism, sulfathiazole did not affect the mortality 
rate, but sulfadiazine had a decided beneficial effect. 
The cisternal injection of sulfadiazine was not found 
to be safe. Penicillin given intrathecally in these 
cases showed a striking result even though subse- 
quent work revealed that much smaller doses were 
used than is considered optimal. 

In open cerebral wounds sulfadiazine applied 
locally had definite beneficial effects, especially when 
supplemented by more of the drug given by the oral 
route. Sulfathiazole given locally had little influence 
on the course of the condition. Penicillin used as a 
spray in this type of case was shown to be actually 
harmful, as it resulted in a much higher mortality. 

Jack I. Wootr, M.D. 


SYMPATHETIC NERVES 


Mahorner, H.: Control of Pain in Post-Traumatic 
and Other Vascular Disturbances. Ann. Surg., 
1944, 119: 432. 

The position of surgery of the sympathetic nerves 
is a controversial one, and because of the uncertainty 
of results it is of interest to read this article concern- 
ing 62 private patients seen on the services of one 
man at the Touro Infirmary and Baptist Hospital, 
New Orleans, Louisiana. The type of lesions treated 
were Raynaud’s disease (4), post-traumatic syn- 
drome (19), thrombo-angiitis obliterans (14), and one 
or two others. Twenty-two operations were per- 
formed on the sympathetic system, 11 in the lumbar 
region and 11 in the thoracic region. 

The post-traumatic syndrome is discussed and it 
is pointed out that in this syndrome there may be 
vasodilation or vasoconstriction, or both. The con- 
dition may persist in spite of all efforts to relieve it 
unless the sympathetic nerves involved are taken 


into account. Relief may be obtained by repeated 
novocain blocks of appropriate nerves. Examples are 
given of the application of this procedure. 

Operations for the relief of pain through the inter- 
ruption of sympathetic nerve fibers are difficult to 
evaluate, but if proper nerve-blocking procedures 
are first undertaken, very good indication of the 
possible success is obtained. 

The question of the sympathetic operation for 
Buerger’s disease has always been open to debate. 
The author has had some success with this condition. 
In fact, he goes so far as to say that sympathectomy 
is indicated in all patients with thrombo-angiitis ob- 
literans under the age of fifty. 

Raynaud’s disease is not considered to be related 
to the sympathetic nervous system. 

ADRIEN VERBRUGGHEN, M.D. 


Hinton, J. W.: Thoracolumbar Sympathectomy 
in Essential Hypertension. NV. York Siate J. M., 
1944, 44: 884. 

The author has performed thoracolumbar sym- 
pathectomies as advocated by Smithwick in the 
treatment of hypertension. In order to correlate the 
results with the clinical states, the following classi- 
fication, based largely on fundoscopic examination, 
is used: | 

1. Anterior constriction only, with normal renal 
function 

2. Tortuosity and nicking veins at crossings, with 
normal renal function 

3. Marked arteriolar changes, associated with re- 
tinitis with hemorrhage or exudate, or both, and 
impaired renal function 

4. Malignant hypertension because of the papille- 
dema, with hemorrhage and exudate, and marked 
impaired renal function. 

Of the present series of 40 patients, 20 were in 
group 4. Many of these patients had been refused 
surgery at other places, but operation was done with 
reservations as to the end-result in each case. Ex- 
cellent results were frequently obtained in the 
patients in the severe category. 

Jack I. Wootr, M.D. 
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TRACHEA, LUNGS, AND PLEURA 


Buxton, R. W., and O’Rourke, P. V.: Thoracoplasty 
and Contralateral Pneumothorax in Bilateral 
Tuberculosis. J. Thorac. Surg., 1944, 13: 106. 


Forty-four cases of thoracoplasty for pulmonary - 


tuberculosis with positive sputum, upon which 174 
operative stages were done, are reviewed. Each 
patient had a contralateral pneumothorax at the 
time the thoracoplasty was begun. On the side of 
the contemplated thoracoplasty, a cavity was present 
in 41 instances, and in all cases the tuberculosis was 
far advanced or moderately advanced. A cavity was 
present in 37 cases before the induction of the 
pneumothorax. In only 1 instance was the disease 
minimal at the time of the institution of the pneumo- 
thorax. The lesions on the side of the pneumothorax 
became stationary in 14 cases and there was im- 
provement in 39 cases with complete closure of the 
existing cavities in all but 5, before the beginning of 
the thoracoplasty. Fifteen, or 34 per cent, of the 44 
patients had some degree of tuberculous laryngitis 
or bronchitis. In 3 patients only the larynx was 
involved and in 12 patients only the bronchi were 
involved. In 13 cases the planned thoracoplasty 
was not completed because of complications. 

The early mortality rate (within three months) in 
this series was 6.8 per cent and the late mortality 
rate was 22.7 per cent. The total mortality rate 
was 29.5 per cent. All living patients have been 
followed up for more than one year since the last 
stage of their primary thoracoplasty. Among the 31 
living patients (17 in sanatoriums and 14 at home), 
there has been conversion of sputum in 64.5 per cent 
and closure of the cavity under the thoracoplasty in 
83.8 per cent. Twelve of the 14 patients at home are 
capable of pursuing a gainful occupation. 

The performance of thoracoplasty in the presence 
of a contralateral pneumothorax is desirable and the 
results justify its more frequent consideration and 
employment in the treatment of bilateral pulmonary 
tuberculosis. J. M. Mora, M.D. 


Lindskog, G. E.: The Surgical Treatment of Chron- 
ic Pulmonary Abscess. Surgery, 1944, 15: 793. 


Despite standardization of therapy for acute lung 
abscess a large number of patients come to the sur- 
geon in the chronic stage with local complications. 
Results of one- or two-stage pneumonotomy for 
drainage in these chronic abscesses are not satis- 
factory. For this reason primary lung resection is 
regarded as the procedure of choice if one or more of 
the following conditions exists: (1) multiple abscesses 
or extensive destruction in one or more lobes; 
(2) secondary bronchiectasis; (3) atelectasis or pneu- 
monitis, unrelieved by bronchoscopic treatment; 
(4) uncontrolled bleeding; and (5) perforation and 
localized empyema. 


Since 1938, 66 patients with lung abscess have 
been treated on the surgical service of the New Haven 
Hospital. Twenty-two were diagnosed as having 
acute abscess and these cases are not considered 
here. Twenty-six patients in the series of 44 chronic 
abscesses were subjected to some form of drainage (4 
before entry to the hospital). Ten secondary resec- 
tions (7 lobectomies, 3 pneumonectomies) were nec- 
essary in this group. Fourteen patients were sub- 
mitted to primary lobectomy. One patient awaits 
resection and 3 were treated by simple drainage of 
an extensive empyema. The operative technique is 
no different from lung resection for other diseases 
except that previous drainage scars are avoided. 

The mortality in patients subjected to some form 
of drainage was 28.0 per cent. The mortality in 24 
cases of resection was 12.5 per cent. One death re- 
sulted following primary lobectomy. The to sec- 
ondary resections were performed without operative 
death, but there were 2 late deaths due to cerebral 
abscess in one case, and streptococcus sepsis in the 
other. Little difficulty was encountered in the heal- 
ing of wounds in these individuals, only 3 patients 
developing severe postoperative infections. 

The excellent result obtained with primary resec- 
tion for chronic lung abscess (1 death in 14 lobec- 
tomies) warrants further use of this method of ther- 
apy. Tuomas F. THORNTON, JR., M.D. 


Brantigan, O. C., and Looper, E. A.: The Etiology 
and Surgical Treatment of Lung Abscess: Im- 
portance of Lobectomy. South. M. J., 1944, 37: 
199. 

A study is made of 122 cases of lung abscess diag- 
nosed at the University Hospital, Baltimore, Mary- 
land, in a ten-year period. The diagnoses were based 
on roentgenographic, operative, or autopsy findings. 
The relative merits of the aspiration and embolic 
theories of etiology are discussed, the authors point- 
ing out that only in the minority of cases can the 
etiology truly be demonstrated. Of the 122 cases of 
lung abscess, only fourteen followed tonsillectomy 
or diseases of the throat, and twenty-eight followed 
operations of all types. Eight cases of lung abscess 
undoubtedly were caused by septicemia. For this 
reason it is believed that failure to expel aspirated 
material from the lung is more important than aspi- 
ration alone, and that a favorable set of circumstances 
must be present to produce a lung abscess. Preven- 
tive measures, particularly in regard to postopera- 
tive lung abscesses, are discussed. 

The usual classification of abscesses into acute and 
chronic is unsatisfactory. The authors prefer to 
use the terms complicated or chronic, and uncom- 
plicated or simple. The criteria of complicated 
abscesses include fibrosis, secondary bronchiectasis, 
more than one abscess in a lobe, or involvement of 
more than one lobe. Such changes are indicated by 
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a greater zone of pneumonitis about the lesion. Time 
alone is not a good basis on which to make a diag- 
nosis of complicated abscess. 

The treatment of acute uncomplicated abscesses 
is prompt, open drainage, and at the present time 
this method gives uniformly good results. Compli- 
cated abscesses lead to poor results, and for this 
reason primary lobectomy is advanced as the treat- 
ment of choice. The authors collected from the 
literature the cases of 34 patients who had undergone 
primary lobectomy for lung abscess. There were 7 
deaths. The technique of Churchill was used. Pre- 
operative preparation included diet, bronchoscopic 
drainage, chemotherapy, and blood transfusion. 

Eight personal cases in which primary lobectomy 
was done are presented. There was 1 postoperative 
death. A bronchopleurocutaneous fistula developed 
in all but 1 patient, but these fistulas healed spon- 
taneously. All wounds became infected, but none 
opened widely. In no instance did an empyema 
cavity of more than 3 oz. develop. The 7 living 
patients are considered cured. 

Tuomas F, THoRNTON, JR., M.D. 


Livingstone, J. L., Brock, R. C., Roberts, F., Dob- 
bie, J. L., and Harnett, W. L.: Symposium on 
The Treatment of Carcinoma of the Lung. 
Brit. J. Radiol., 1944, 17: 101. 


Livingstone believes that at the present timé the 
only curative treatment for primary carcinoma of 
the lung is surgical removal, which is applicable to 
only ro or 20 per cent of the cases by the time they 
reach the surgeon. Early and accurate diagnosis is 
the most important single factor in the treatment of 
this condition. 

The pathological classification of Gebauer of 
Cleveland is given. In the first group of cases are in- 
cluded small-celled carcinomas, the average duration 
of which is seven months, and the average age of the 
patients affected, forty-seven years. This group arise 
in the main bronchi and are centrally situated. In 
the second group are the adenocarcinomas or periph- 
eral tumors, the average duration of which is from 
nine to twelve months. These tumors occur at an 
average age of fifty-one years. In the third group are 
the squamous-cell tumors which are noncircum- 
scribed and have an average duration of twelve 
months. The average age of the patients is fifty-five 
years. 

The author believes that roentgen therapy is es- 
pecially useful in three conditions: (1) in a mediasti- 
nal mass which may be either Hodgkin’s disease or 
oat-celled carcinoma, in which the decrease in size 
may be diagnostic; (2) peripheral tumors; and (3) 
localized solitary secondary metastatic malignancy. 
It is also very valuable for postoperative irradiation. 

Brock, too, thinks that the only form of treatment 
available today which holds out hope of cure is sur- 
gical removal. In his hands, the intrabronchial use 
of radon has proved more harmful than useful. The 
accepted standard surgical procedure for bronchial 
carcinoma is the removal of the whole lung with the 
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adjacent lymphatic glands after dissection and liga- 
tion of the main vessels and bronchus. Lobectomy, 
which is only incomplete removal, retains a place in 
the treatment of some favorable peripheral tumors in 
elderly persons in whom pneumonectomy would 
involve too great a risk. 

Of 224 cases, 206 were inoperable. Thoracotomy 
was advised in 40 and accepted in 36, of whom 18 
were inoperable. Of the 18 patients in whom the 
growth was removed, 3 died from the operation. In 
the total group of 29 patients in whom the author 
performed pneumonectomy and 3 patients in whom 
lobectomy was performed, 9 died from operation, 8 
from recurrence, and 15 are alive and well. 

The author objects to the use of x-ray therapy be- 
cause so many cases of bronchial carcinoma are asso- 
ciated with bronchial obstruction and a lobe or the 
whole lung is distended with pus; deep x-ray therapy 
is likely to cause the infection to flare up. 

The patients in whom operation has been per- 
formed have suffered no deformity or disability 
which would prevent them from doing anything 
other than very heavy work. Of 15 patients who are 
alive, 2 still have a drainage tube but this has not 
proved disabling. 

Roberts believes that x-ray therapy may afford 
relief of symptoms, which in the very advanced cases 
may be substantial, as well as prolongation of life. 
In the great majority of cases cure is impossible, 
however efficiently the primary growth is irradiated. 

Roberts now uses 24 small fields arranged in seg- 
ments of a circle, 12 fields anteriorly and 12 poste- 
riorly in the form of double rings. In the inner ring, 
the portals are 4 cm. in diameter and in the outer 
ring, 8 cm. Each field receives 1,200 roentgens and 
the total skin dose is thus 28,800 roentgens or higher. 

One patient is alive and well six years after irradia- 
tion, but no further statistics are given. The state- 
ment is made that no substantial improvement is 
expected in the results of roentgen therapy in the 
future. 

Dobbie stated that of 17 cases of primary carci- 
noma of the bronchus 27 per cent already had metas- 
tases outside of the mediastinum when he first saw 
them. The importance of tomography in the study 
of these growths is emphasized. The results of bron- 
choscopy have been disappointing. 

Roentgen therapy has been divided into the pal- 
liative and radical methods of treatment. Palliative 
treatment was given in 111 cases, with a large field 
and low doses; all of these advanced cases terminated 
fatally. In the radical method of treatment small 
portals were used and a dose of 6,000 roentgens was 
administered in a period of five weeks. Of 59 pa- 
tients treated with the radical method 11 are alive a 
year or more later. It is among these patients that 
palliation is most effective. They return to work 
and remain fit for long periods. 

Dobbie concludes that palliative treatment is of 
doubtful value and that it would probably be well to 
exclude it entirely in the late cases of proved car- 
cinoma. One-third of the patients seen were judged 
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to be fit for radical x-ray therapy, which can produce 
good, though not consistent, results. 

Of 15,200 cases of cancer 1,023 were cases of pri- 
mary bronchial carcinoma. The ratio of males to 
females was 4.6 to 1 and the mean age was fifty-five 
and nine-tenths for males and fifty-seven and seven- 
tenths for females. Of the 1,023 cases, 59 per cent 
were so far advanced when first seen that palliative 
medical treatment was used, and 12 per cent were 
treated by palliative surgical methods. Thoracic 
exploration was undertaken in 5 per cent of the cases 
but only 1.5 per cent were found suitable for pneu- 
monectomy. Twenty per cent were treated by deep 
x-ray therapy, 1.4 per cent by intrabronchial radon, 
and 2.3 per cent by interstitial radon therapy. In 
only the 294 cases in which the disease was judged to 
be still local, the average duration was thirteen and 
three-tenths months in males and fourteen and four- 
tenths months in females. 

HArop C. Ocusner, M.D. 


ESOPHAGUS AND MEDIASTINUM 


Hurst, A.: Respiratory Complications of Achalasia 
of the Cardia with Megaesophagus. Guy’s Hosp. 
Rep., Lond., 1943, 92: 68. 


The clinical picture of achalasia of the cardia is 
the direct result of the obstruction to the entry of 
food into the stomach. It is not generally recog- 
nized that symptoms may arise from pressure by the 
distended esophagus or from aspiration of regurgi- 
tated food. 





Fig. 1. Roentgenograph of sigma-shaped megaesophagus 


taken after evacuation of esophagus so that the barium 
emulsion should fill it completely. The horizontal upper 
surface eight inches above the closed cardiac sphincter is 
thus clearly seen. 

Fig. 2. Same case as Figure 1, taken in horizontal posi- 
tion, showing that closure of the upper esophageal sphincter 
prevents regurgitation into the pharynx. 





Fig. 3. Same case as Figures 1 and 2, showing “medias- 
tinal tumor” formed by food and saliva collected in 
megaesophagus. 


Four personally observed cases of achalasia of the 
cardia with respiratory symptoms, and 5 from the 
literature are described, together with 1 resulting in 
sudden death from asphyxia. Samvet Kaun, M.D. 


Humphreys, G. H., II.: The Surgical Treatment of 
Congenital Atresia of the Esophagus. Surgery, 
1944, 15: 8or. 

Congenital anomalies of the esophagus are numer- 
ous but the great majority consist of atresia, without, 
or commonly with a fistula between the esophagus 
and the trachea. These lesions can be treated sur- 
gically with success. 

Usually there is little evidence of the defect at 
birth except an excess of mucus and spells of respira- 
tory distress. When feeding is attempted, however, 
there is immediate regurgitation with respiratory 
distress. The diagnosis may be verified by passing a 
catheter into the esophagus, but the use of contrast 
media is unwise as overflow into the lungs occurs. 

These conditions must be met to obtain a success- 
ful result. The secretions from the mouth and nose 
must be prevented from overflowing into the trachea; 
gastric contents must be prevented from passing 
upward through the esophagus into the lung through 
the fistula; and provision must be made for feeding. 
These patients usually die from respiratory failure, 
and thus the correction of contamination of the lung 
is more important than feeding. 
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XK Proximal stump of 
azygos V 


Fig. 1. Steps in the operative procedure. A, Exposure 
of the upper five ribs following division of the muscles and 
retraction of the scapula. B, Showing extent of rib resec- 
tions and incision through the fifth rib bed to expose the 
underlying pleura. C, The pleura has been retracted later- 
ally and forward, away from the necks of the ribs to expose 


the azygos vein. The upper pouch is barely visible; the | 


Earlier attempts at cure were failures because all 
3 conditions for satisfactory therapy were not met. 
Finally a technique that gave successful results was 
adopted. This consisted of ligation of the tracheo- 
esophageal fistula, and making an esophagostomy 
with the upper blind end and a gastrostomy for feed- 
ing purposes. This method had the serious disad- 
vantage that an antethoracic cutaneous esophago- 
plasty was necessary. 

More recently direct anastomosis of the ends of 
the esophagus has been attempted with success. 
Both intrapleural and extrapleural operations have 
been done. 

The author reviews the literature on the subject, 
summarizing the more recent cases, and presents his 
method of extrapleural anastomosis. The diagram 
illustrates the steps in the operative procedure. If 
at the time of operation it becomes obvious that a 
direct anastomosis is not feasible, the old type of 
operation, ligation of the fistula, esophagostomy, and 
gastrostomy, may be done. Six cases of direct 
anastomosis with 1 survival are presented, as well as 
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lower segment is not yet exposed. D, Ligation and division 
of the azygos vein permits further retraction of the pleura 
to expose the anomaly. E, A direct anastomosis has been 
accomplished by drawing the upper pouch downward and 
anastomosing it. to the lower segment following division 
and ligation of the tracheoesophageal fistula. 


6 cases of ligation of the fistula with esophagostomy 
and gastrostomy with 3 survivals. 
Tuomas F. THORNTON, JR., M.D. 


Ladd, W. E.: The Surgical Treatment of Esophageal 
Atresia and Tracheoesophageal Fistulas. J. 
England J. M., 1944, 230: 625. 

In the last few years some successes in the man- 
agement of congenital atresia of the esophagus with 
or without tracheoesophageal fistula have been re- 
ported. Previous to these reports the condition was 
thought to be 100 per cent fatal. A proper point of 
view now is that surgical intervention should be 
attempted. 

The author reports 72 cases from the Children’s 
Hospital of Boston, bringing the total cases reported 
to over 400. From these figures it may be assumed 
that the condition is much more frequent than it was 
previously thought to be. 

There were five types of anomalies found: 

Type 1. The upper end of the esophagus ending 
as a blind end at about the level of the second dorsal 
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SURGERY OF THE THORAX 


vertebra and the lower end beginning again in a 
blind pouch at the level of the fourth and fifth dorsal 
vertebrae. 

Type II. The upper end is connected by a fistu- 
lous tract to the trachea just above the bifurcation, 
whereas the lower segment is the same as in type I. 

Type III. The upper end is a blind pouch as in 
type I, whereas the lower segment is connected to 
the trachea just above the bifurcation by a fistulous 
tract. 

Type IV is the same as type III, except that the 
fistulous tract enters the trachea at the carina in- 
stead of above the bifurcation. 

Type V. Both of the ends of the esophagus con- 
nect with the trachea by separate fistulous tracts 
above the bifurcation. Types III and IV are the 
most common ones encountered. 

The diagnosis should: be suspected in an infant 
who has excessive saliva, especially if it is associated 
with cyanosis. The next important symptom is the 
immediate vomiting of food at the first and succes- 
sive feedings. 

If the infant has not been fed and the saliva has 
been suctioned from the pharynx it may appear 
quite normal. On examination of the chest rdles are 
usually heard, especially in the right upper chest, be- 
cause the aspirated secretions are more apt to enter 
the right main stem bronchus and the right upper 
lobe. The abdomen may be either flat or tympanic 
according to whether or not the lower segment 
enters the trachea. [If a rubber catheter is inserted 
into the esophagus it meets an obstruction at from 
10 to 12 cm. from the lip margin. A few drops of 


lipiodol should be given for the roentgenological ex- 


amination. Barium should never be used for this 
purpose as it may lead to aspiration pneumonia if 
the upper segment connects with the trachea. 

This condition is frequently associated with other 
anomalies, such as anomalies of the heart and aorta, 
atresia of the ureter or kidney, atresia of the small 
intestine, malrotation, imperforate anus, and fistula 
of the rectum. Of the cases reported in this series, 
however, there were 23 without other associated 
anomalies. 

The two main causes of death are pneumonia and 
starvation. Any surgical correction should have as 
its aim the prevention of aspiration of secretions 
into the tracheobronchial tree. 

Various procedures have been tried in the past to 
correct the anomaly, all of which were unsuccessful. 
The ideal procedure to carry out, if practical, is to 
approach the esophageal ends through the posterior 
mediastinum extrapleurally, ligate the fistula, and 
do an end-to-end anastamosis of the two segments. 
This can be done provided the two segments are 
close enough together and the size of the two ends is 
approximately the same. Suturing of the esophagus 
is difficult because of its anatomical structure but 
this can be done successfully. For those cases in 
which the esophageal segments are too far apart, the 
author prefers a different attack on the problem. 
The same approach is made through the back on the 
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right side, and the fistula is exposed, tied, and ligat- 
ed. The wound in the chest is then closed. After a 
few days a gastrostomy is done and the infant can 
then be fed without the danger of aspiration. The 
third stage consists of bringing the upper segment 
out in the neck. The fourth stage consists in con- 
structing in stages an anterior thoracic esophagus. 
Since 1939, 34 patients have been operated upon 
at the Children’s Hospital of Boston. Of these, 6 had 
a primary anastomosis and 2 are living. Twenty- 
eight patients had the staged operations and 9 of 
these are living.’ The oldest surviving patient is now 
over four years of age. This is one who had the staged 
operations with an anterior thoracic esophagus. Of 
the 2 surviving patients who had the primary 
anastomosis, one is being fed entirely by mouth and 
the other, partially by mouth and partially by gas- 
trostomy. Forrest D. Dopritt, M.D. 


Gray, H. K., Shepard, D. V., and Dockerty, M. B.: 
Mediastinal Ganglioneuroma. Arch. Surg., 1944, 
48: 208. 


Mediastinal ganglioneuroma may or may not pro- 
duce symptoms. The most common symptoms are 
brassy cough, dyspnea, and stridor. Roentgeno- 
graphically, the tumor appears as a dense homog- 
enous ovoid shadow arising in the posterior part of 
the thorax. The lateral border of the shadow is con- 
vex and sharply defined, while the medial border 
adjacent to the vertebral column is definitely flat- 
tened. The lateral view shows that the mass arises 
in the posterior gutter of the thorax (the site of the 
sympathetic chain). No invasion of contiguous 
structures is seen, although the adjacent ribs or ver- 
tebrae may show thinning or erosion caused by 
pressure from the tumor. The patient’s good gen- 
eral condition, the lack of signs of metastasis, and 
the extremely slow growth of the tumor all point to 
a ganglioneuroma. 

The only satisfactory treatment is surgical re- 
moval of the tumor. Complete excision is desirable, 
but it is often made difficult by the presence of large 
blood vessels which 1un over or through the tumor. 
At times, the tumor is firmly adherent to adjacent 
ribs or vertebrae and can be removed only by ex- 
cision of the involved bony structures. The entire 
thoracic sympathetic chain should be examined as 
ganglioneuromas are often multiple. The posterior 
approach is best. An intercostal incision usually 
suffices, although one or more ribs may have to be 
resected if the tumor is large. 


MISCELLANEOUS 


Probstein, J. G., and Diamond, J.: Diaphragmatic 
Hernia in Infancy. Report of a Successfully 
Operated Case. J. Missouri M. Ass., 1944, 41: 95. 


The authors report recovery of an infant aged eight 
months after operation for congenital hernia of the 
diaphragm. The history was cough, wheezing, and 
fever of three days’ duration. On admission the 
temperature was 104.8°F., and the respirations were 
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rapid and labored. Examination of the chest re- 
vealed that the breath sounds were vesicular but 
somewhat suppressed over the left chest anteriorly 
with a few high-pitched expiratory rhonchi over this 
area. A clinical diagnosis of bronchopneumonia was 
made and sulfadiazine therapy instituted. On the 
following day the condition was worse, and examina- 
tion of the chest revealed dullness to percussion pos- 
teriorly with breath sounds diminished to absent 
anteriorly, and distant posteriorly. The heart was 
displaced to the right. A roentgenogram of the chest 
revealed multiple gas bubbles throughout the left 
chest with displacement of the heart to the right. 
The infant was given barium by mouth and in a 
short time it could be visualized in the left chest. 
At operation, through an abdominal approach on 
the left side, the usual defect of the diaphragm at the 
foramen of Bochdalek was found, through which all 
the intestines from the jejunum at the level of the 
ligament of Treitz to the descending colon had passed 
in the left pleural cavity. The intestines were re- 
duced into the peritoneal cavity and the diaphrag- 
matic opening was closed. The postoperative course 
was complicated by bloody stools for the first four 
days. The atelectatic left lung did not fully re- 
expand until the eleventh postoperative day, although 
on the day after operation it had expanded consider- 
ably. The postoperative course was further compli- 
cated by a wound separation requiring secondary 
closure. Sulfadiazine was administered until the 
fifteenth postoperative day and 4 transfusions were 
given. The infant was discharged on the thirty-fifth 
postoperative day, at which time roentgen examina- 
tion of the chest was normal. Follow-up examina- 
tion, ten months later revealed no abnormalities. 
This case emphasizes the importance of immediate 
operation in infants with congenital hernia of the 
diaphragm. Delay in operation would have been 
disastrous because of the marked dyspnea. Opera- 
tion was performed under circumstances in which 
the cardiac and respiratory systems were functioning 
under difficulty and in the face of acute upper respi- 
ratory-tract infection. Ernest E. ArNnEm, M.D, 


Henshaw, P. S., and Meyer, H. L.: Minimal Num- 
ber of Anesthetic Treatments with Urethane 
Required to Induce Pulmonary Tumors. J. 
Nat. Cancer Inst., 1944, 4: 523. 


Earlier experiments are cited to show that a 
marked increase in the incidence of lung tumors in 


C3H mice followed the weekly administration of 
anesthetic doses of urethane (ethyl carbamate). 
Tumors occurred as early as from two to three 
months after the beginning of treatment. In strain 
A mice, about 75 per cent of which ordinarily show 
spontaneous lung tumors at eighteen months of age, 
many peripheral tumors were found in animals six 
and one-half months of age that had received four- 
teen weekly anesthetic treatments. Only 1 control 
animal showed a similar tumor. 

The present experiments were done in an attempt 
to determine the minimal number of anesthetic 
doses required to induce pulmonary tumors. Intra- 
peritoneal injections of a 10 per cent aqueous solution 
of urethane (1 ml. per 100 gm. of mouse) were 
started on strain A mice at the age of from six to 
eight weeks. Six groups of 20 animals each were 
used. The first was the control group, and it re- 
ceived no injections. The second group received a 
single injection, and the remaining groups received 
two, three, four, and five injections, respectively, an 
interval of one week occurring between each treat- 
ment. Four and one-half months after the first 
treatment all animals were killed; the mice were then 
from six to six and one-half months old. Gross in- 
spection of the lungs was made and the number of 
peripheral tumors counted. One tumor was found in 
1 control animal. The animals receiving 1 injection 
averaged 9.5 tumors; those with 2, 3, 4, and 5 in- 
jections averaged 16.8, 25.6, 36.1 and 32.0 tumors, 
respectively. It is demonstrated that there is a pro- 
gressive increase in the number of peripheral tumors 
with the number of treatments up to and including 4. 
Just why the number of tumors obtained after 5 
treatments should be less than that obtained after 
4 treatments is not clear. 

No clue was obtained as to why certain cells re- 
spond to carcinogenic agents. No histological evi- 
dence of lung-cell damage was found to precede the 
tumors. One animal in the two-treatment group 
showed no tumors. This suggests that some ani- 
mals possess no tissue capable of responding to 
urethane. No tumors were found in organs apart 
from the lungs, and no tumors developed at the site 
of inoculation. 

Urethane is a water-soluble agent. It also has an 
important chemical relationship to the products of 
urea metabolism. These facts suggest new avenues 
of approach in problems of carcinogenesis. 

Tuomas F, Toornton, M.D. 
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SURGERY OF THE ABDOMEN 


GASTROINTESTINAL TRACT 


Boman, P. G.: Primary Carcinoma of the Jejunum 
and the Ileum. Ann. Int. M., 1944, 20: 779. 


This article is a challenge to the conscientious 
physician because of the rarity of occurrence, the 
difficulty of diagnosis, and the discouraging prog- 
nosis of small-bowel carcinoma. The author cites 
various reports from reliable sources—he thinks 
Ewing’s estimate of 3 per cent is possibly correct for 
the incidence of primary small-bowel carcinoma. 

Among 230,000 admissions at St. Luke’s and St. 
Mary’s Hospitals in Duluth there were 7 cases of 
primary carcinoma of the jejunum or ileum verified 
by operation or autopsy—3 jejunal and 4 ileal 
locations. No primary duodenal cases were found if 
6 cases of primary carcinoma of the ampulla of 
Vater are excluded. Predominantly, the adenoma- 
tous type of carcinoma is found—usually it is 
annular and constricting; but also the polypoid, 
ulcerating, and nonconstricting type may occur. 
More rarely, types as melanocarcinoma and scirrhous 
carcinoma have been reported. Metastasis occurs 
early in the mesenteric lymph nodes and in the 
peritoneum; next, in the liver, lungs, long bones, and 
in the dura mater of the spinal cord—in the order 
named. 

The symptoms are vague and insidious at the on- 
set—they may last a few weeks or several years. 
Antedating the obstructive stage, weakness, fatigue, 
loss of weight, and anemia are noticed. Occult blood 
usually is found in the stools if a sufficient number of 
specimens are examined; tarry stools are seldom en- 
countered. As the obstruction increases, pain, ab- 
dominal distension, and nausea or vomiting appear 
with increasing frequency and severity. The pain 
is usually located around the umbilicus and in the 
lower abdominal quadrants. The time of onset is 
inconstant but may follow the ingestion of food in 
one or two hours. Steady epigastric pain is a late 
symptom and probably results from metastasis to 
the retroperitoneal lymph glands. Vomiting is 
variable in the early stage but nearly always present 
as obstruction increases; it is especially severe when 
the growth involves the upper jejunum. Constipa- 
tion is frequent, although diarrhea may be present 
or may alternate with constipation. Loss of weight 
may be the cause for consulting the doctor. 

The physical findings and the diagnosis may be 
aided by a thorough study of the history and early 
symptoms carefully noted from the beginning of the 
most indefinite symptoms through to their greatest 
severity. Roentgenology and exploratory surgery 
resorted to as early as possible are most important 
methods of diagnosis and may be of help to the un- 
fortunate victims. Both x-ray treatment and sur- 
gery require the most skilled specialists obtainable as 
concurrent diseases such as cholecystitis, duodenal 


ulcer, or diverticulosis, may overshadow the picture 
produced by the small-bowel lesion and confuse the 
surgeon attempting radical or ameliorating pro- 
cedures. 

The treatment is radical resection of the growth 
with end-to-end, or lateral enteroanastomosis. Or, 
if this is impracticable or impossible, a palliative, 
enteroanastomosis around the mass is indicated. 
Postoperative roentgen therapy may be justified. 
The surgical mortality ranges from 20 per cent up- 
ward. The prognosis whether or not operation is 
done is discouraging. Those who did not die imme- 
diately following the operation, lived on an average 
of seventeen and six-tenths months. Some surgeons 
reported 16 per cent definite cures, but sufficient 
follow-up records are not yet available to substan- 
tiate these claims. 

Following is the author’s summary of the data in 
his 7 cases: 

1. Primary carcinoma of the jejunum and ileum is 
relatively rare and difficult to diagnose. 

2. Adenocarcinoma of the annular, constricting 
type is predominantly found. 

3. Few cases are diagnosed before obstructive 
symptoms have appeared and metastases are pres- 
ent. 

4. An analysis of 7 cases of primary carcinoma of 
the jejunum and ileum has been presented. 

5. Careful evaluation of early symptoms, a 
thorough roentgenological study of the small bowel, 
and exploratory operation are necessary to improve 
on present results. Marais J. SEIFERT, M.D. 


Allen, A. W., and Donaldson, G.: Jejunostomy for 
Decompression of the Postoperative Stomach. 
Surgery, 1944, 15: 565. 

Decompression of the stomgch segment following 
subtotal resections has been found desirable by 
many surgeons. The Levine or Jutte type of tube in- 
troduced through the nares preoperatively has often 
been left in place until secretions and food pass 
readily through the stoma. Some men have preferred 
the bidaily introduction of the nasal catheter to pre- 
vent dilatation of the stomach; others have used in- 
tubation only to meet the need when it arises. All are 
agreed that convalescence is enhanced if nausea and 
vomiting can be avoided. 

Numerous tubes have been devised to combine 
proximal decompression with jejunostomy feedings. 

The authors used the proximal jejunostomy for 
decompression in 97 patients. Many of these patients 
had concomitant jejunostomies for feeding. In no 
instance did any complication arise from these 
jejunostomies. Local sepsis was inconsequential. 
The patients were comfortable and no intestinal 
fistulas occurred. 

After the anastomosis was completed, a site of 
from 6 to 8 in. on the efferent loop of the jejunum 
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was selected. A purse-string suture of No. o plain 
catgut was placed, through which the gut was perfo- 
rated. A No. 16 French double-eyed Bardex catheter 
threaded on a lubricated stilet was then guided 
through the anastomosis to the center of the stomach 
remnant, and the stilet withdrawn. The suture was 
tied, and the wall of the catheter fixed at this point 
by the same suture, care being taken not to pene- 
trate the lumen. A second purse-string suture of 
No. oo chromic catgut is then placed around the 
tube. A tiny stab wound is made in the left anterior 
axillary line well away from the laparotomy wound. 
A hemostat is passed through the stab wound, then 
through a convenient tab of omentum, and the 
catheter is held firmly against the abdominal wall. 
It is fixed with a carefully placed silk suture to the 
skin. It is important not to penetrate the catheter at 
this point and not to obstruct its lumen by tying the 
suture too tightly. 

Gravity drainage is used for three days, and then 
the tube is elevated to the level of the mouth. If at 
the end of this time there is a continued outpouring 
of secretion, further drainage is allowed. Occasion- 
ally, the tube is put on Wangensteen suction. If the 
amounts of secretion are large and drainage con- 
tinues for a number of days, these secretions are 
added to the jejunostomy feedings. Usually the 
drainage is of small amount after the third day and 
then the tube is clamped off until it cap be removed. 
The catgut purse-string suture deteriorates at about 
the tenth day, and if the tube is no longer needed it 
can be withdrawn. In 3 instances, the catheter was 
not introduced far enough into the stomach segment 
and it dropped back into the jejunum. These pa- 
tients required the use of a nasal catheter for a short 
period of time. 

If it is desirable to prepare for jejunostomy feed- 
ings, a second tube is placed about 4 in. below the 
first. A second tiny stab wound is made 2 in. below 
the first one to allow the feeding jejunostomy to be 
dressed separately from the drainage tube. 

Josera K. Narat, M.D. 


Crandon, J. H., Kinney, T. D., and Walker, I. J.: 
Perforation of the Ileum Following Late Ileos- 
tomy for Ulcerative Colitis. N. England J. M., 
1944, 230: 419. 

The treatment of intractable, chronic, nonspecific 
ulcerative colitis by surgery in the form of ileostomy 
has been advocated in recent years by many surgeons 
as a means of arresting the disease. McKittrick and 
Miller, Lahey, Cave, Jones, and others have reported 
marked success with this operation, but each has 
been careful to point out that when employed in the 
terminal stages, ileostomy is accompanied by an ex- 
tremely high mortality rate. The present article is a 
report of 2 cases illustrating a hitherto undescribed 
complication of late ileostomy for ulcerative colitis. 

Both cases presented are similar in that death was 
due to generalized peritonitis following perforation 
of an ulcerative lesion of the ileum. In each case the 
perforation occurred above the site of the ileostomy, 


the points of perforation being 15 and 6 cm., re- 
spectively, above the ileostomy openings. Grossly, 
the terminal ileum in each case showed a diffuse ul- 
cerative process similar to that seen in the colon. 
The pathological findings were identical with those 
found in the colon in chronic ulcerative colitis. 

In order to determine the frequency of this lesion 
in the ileum, 16,500 consecutive autopsies from the 
files of the Mallory Institute of Pathology, Boston 
City Hospital, were reviewed. Including the present 
cases, there were 44 cases in which chronic ulcerative 
colitis was considered to be the primary cause of 
death. The incidence of perforative lesions of the 
small bowel in cases in which there was ulcerative 
ileitis was 24 per cent, or one and a half times 
greater than the incidence of perforative lesions of the 
large bowel. 

It is evident from a study of this material that the 
danger of perforation in the terminal ileum is always 
present in cases of severe ulcerative colitis in which 
surgery is delayed. To reduce the danger of this 
complication it seems wise always to do an ileostomy 
at least go cm. above the ileocecal valve and to avoid 
operative procedures on the terminal ileum. Ifa low 
ileostomy has been carried out and the fecal dis- 
charge remains loose and profuse, the possibility of 
ulceration of the terminal ileum above the ileostomy 
should always be kept in mind so that if acute ab- 
dominal symptoms develop, operative intervention 
can be instituted immediately. It should be possible 
in selected cases to visualize the terminal ileum be- 
fore operation by barium and so to anticipate this 
complication. Joun EF. Kirkpatrick, M.D. 


Rosser, C.: Simple Penetrating Ulcer of the Cecum. 
Ann. Surg., 1944, 119: 377- 

Simple ulcer of the cecum is usually found near the 
ileocecal valve on the medial side of the cecum and 
has a marked tendency to perforate and to cause 
extensive scarring and contraction. So-called ‘“sim- 
ple” ulcers of the colon were first described by Cru- 
veilhier a century ago. Recent surgical literature re- 
veals a distinct tendency to segregate the single non- 
specific, penetrating ulcer of the right colon as more 
nearly answering the essential criteria for a patholog- 
ical entity. 

Males of middle age are more prone to this condi- 
tion, although it has been encountered in both sexes 
and in individuals from seventeen to eighty years of 
age. There are two distinct forms of this disease, the 
acute and the chronic latent. In the acute form, in 
which perforation has occurred or is imminent, the 
symptoms are apparently indistinguishable from 
those of appendicitis. In fact, Barlow states that in 
68 per cent of these cases in which diagnosis has been 
attempted the abdomen has been explored under 
that misconception. Dickenson, who encountered at 
long intervels 3 individuals with cecal ulcer, stated 
that he operated upon each in turn with the preoper- 
ative diagnosis of appendicitis. Excision and suture 
of the ulcer, or suture alone has been used success- 
fully by Cameron, Barlow, Harrison, and others 
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when the ulcer evidenced recent perforation without 
tumefaction of the bowel; but when drainage alone 
was relied upon, the outcome has invariably been 
fatal. 

When the perforative process is slow, the asso- 
ciated fibroplastic reaction gradually produces ex- 
tensive tumefaction of the cecum, ascending colon, 
and even of the nearby ileum; and when the omen- 
tum attaches itself to the ulcer bed a similarity to 
neoplasm becomes even more marked. In this chron- 
ic latent stage, constipation is a common symptom. 
Vague abdominal pain, low-grade fever, slight 
tenderness over the mass in the right lower quadrant 
and, more rarely, intestinal bleeding may be en- 
countered. Since the iliocecal coil is the location of 
the great majority of these inflammatory conditions 
of the abdomen which require surgical treatment, as 
well as the site of one-fourth of the colonic cancers, 
it is evident that a variety of pathological lesions can 
present signs and symptoms similar to those of 
cbronic simple ulcer of the cecum. 

In the differential diagnosis the following diseases 
should be considered: periappendicitis, hypertrophic 
tuberculosis of the cecum, chronic granulomatous 
disease, regional ileitis, and cecal cancer. 

A review of the chronic or latent cases reported 
discloses that cancer has been the most common 
preoperative or postoperative diagnosis, and that 
resection of the right colon has been considered ad- 
visable. 

The author reports 2 cases, both of which were 
seen in the late stage. The first was that of a sixty- 
eight-year-old male, who entered with the chief com- 


plaint of a definite pain in the right lower quadrant 
for eighteen months. The discomfort had been more 
severe for three months, and periodic attacks asso- 
ciated with abdominal cramps during that time had 
been relieved by vomiting. The patient had ob- 


served an increase in constipation. Examinations 
disclosed a firm, movable, palpable tumor in the 
right lower quadrant with no rigidity, no fever, slight 
leucocytosis, and no anemia. A colon roentgeno- 
gram was taken, and showed marked deformity of 
the cecum (chiefly narrowing near the ileocecal 
valve), a movable tumor of this area, and spasm 
apparently associated with the tumor. The diag- 
nosis was an organic, constrictive lesion of the ce- 
cum. Exploratory. operation was done under the 
preoperative diagnosis of “‘cancer of the cecum.” A 
sausage-shaped tumor was found and an ileocolos- 
tomy was done. Reoperation was done two weeks 
later with the diagnosis of “tumor of the cecum” and 
the right colon was resected. Grossly, a dimpled 
area was noted near the ileocecal valve, together 
with marked constriction of the cecum and a portion 
of the ascending colon. The mass measured 11 by 7 
by 6 cm. In one area a definite constriction was 
seen; the mucosa was ulcerated and the bowel wall 
thickened. A portion of the wall on the medial side 
was deeply necrotic. The condition suggested chron- 
ic, nonmalignant, nonspecific solitary ulcer of the 
cecum. The patient died ten days following his 
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second operation from peritonitis due to a leaking 
suture line. An autopsy showed no other lesion to be 
present in the bowel. 

The second case presented a subacute hyperplastic 


lesion, which had apparently perforated partially 


three weeks before the patient entered the hospital. 
She was a white female, aged sixty-five, who stated 
that she had noted mild indigestion with flatulence 
for some months, but for three weeks a cramping 
pain had been present in the abdomen, especially in 
the right lower quadrant, which was associated with 
nausea. A mass was palpated in the right side, and 
a roentgenogram demonstrated a filling defect in the 
cecum, associated with constriction. 

At exploration, under the preoperative diagnosis 
of cancer of the cecum, this portion of the bowel was 
found enlarged, firm, and surrounded by omental 
adhesions. An ileocolostomy was done, which was 
followed by a stormy convalescence and irregular 
temperature. Several weeks later, under the pre- 
operative diagnosis of tumor of the cecum, the abdo- 
men was again entered andthe right colon was 
resected. The pathological report was as follows: 
“In the cecum, 2.5 cm. from the base of the appen- 
dix, there is a firm ulcerated area. The wall of the. 
cecum is thickened and the overlying peritoneum of 
the terminal ileum is thick and roughened.” Diagno- 
sis was “simple ulcer of the cecum with partial per- 
foration and subacute pericecitis and periappendi- 
citis.”” 

While less than 50 cases of simple ulcer have found 
their way to the literature, it is probable that numer- 
ous unreported or unrecognized examples of this 
pathological entity have occurred. 

LeRoy J. Kiernsasser, M.D. 


Sheinfeld, W. I., and Rudolph, I.: Multiple Primary 
Carcinomas of the Gastrointestinal Tract. 
Surgery, 1944, 15: 579- 

In order to ascertain the incidence of multiple pri- 
mary malignancies at the Coney Island Hospital. 
Brooklyn, a general municipal hospital of about 300. 
beds, the authors reviewed the available figures. In 
a ten-year period of reasonable surgical activity, only 
1 case of multiple malignancies of the gastrointes- 
tinal tract was encountered, and in a ten-year 
autopsy experience, only 2 cases were found. 

The therapeutic approach in cases of multiple pri- 
mary carcinoma should be essentially the same as in 
cases of single carcinoma. Care must be taken to 
avoid confusion with metastatic lesions. If they are 
treated promptly the outlook should be as favorable 
as for single carcinoma of the part involved except 
for the possible greater surgical risk and the theo- 
retical increased possibility of metastasis since this 
may now come from more than one source. 

The appearance of two synchronous indepen- 
dent gastrointestinal lesions will raise surgical prob- 
lems depending largely on the parts involved. If the 
growths are in a segment of the intestine that can be 
treated as a unit, or if both lesions are on the left 
side and not too far apart, the operation can be the 
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same as for a single lesion. Radical resection with 
primary re-establishment of the intestinal continuity 
for lesions on the right side and of the transverse 
colon, or lesions of the descending and transverse 
colon, can be readily accomplished. Lesions low on 
the left side should be subjected to combined abdom- 
inoperineal resection and permanent colostomy. 
Obstructive resection will be applicable in some 
cases. In the event the carcinomas are widely sepa- 
rated, as for example lesions in the right and left 
colon, the operation can be broken down into stages, 
the more urgent operation being performed first and 
followed at a suitable time by a second radical pro- 
cedure for the other neoplasm. The problems of 
obstruction or other complications must be dealt 
with as ordinarily. Complementary cecostomy or 
colostomy should be used as needed. The possible 
combinations are, of course, numerous, but a radical 
surgical approach should be planned whenever feasi- 
ble. The reappearance of a single tumor involving 
the gastrointestinal tract after removal of a car- 
cinoma is not necessarily indicative of recurrence. 
The possibility of a second primary neoplasm must 
be considered and radical surgery again employed 
if this is the-case. Josern K. Narat, M.D. 


LIVER, GALL BLADDER, PANCREAS, 
AND SPLEEN 


Pickrell, K. L., Durham, N. C., and Clay, R. C.: 
Lobectomy of the Liver; Report of 3 Cases. 
Arch. Surg., 1944, 48: 267. 


Up to the year of 1942 only 56 cases of lobectomy 
of the liver are reported in the literature, and no 
author reported more than 1 case. The authors of 
this article report 3 lobectomies of the liver, 2 occur- 
ring in one week. 

The two major objections to lobectomy of the 
liver have been the fear of greatly reducing liver 
function due to the loss of a large part of its sub- 
stance, and the fear of severe hemorrhage. It is 
quite generally accepted that the liver has such an 
enormous reserve functional capacity that huge areas 
of it may be destroyed before hepatic function is 
clinically impaired; but the problem of hemostasis 
remains a major one. 

The methods employed for hemostasis have been: 
(a) compression of the vessels in the free edge of the 
lesser omentum; (b) manual pressure on the hepatic 
substance at the edge of the wound; (c) the placing 
of clamps across the liver; (d) the use of an elastic 
tourniquet, and (e) the use of the cautery. 

Three times within four months and twice within 
one week the senior author resected the left lobe of 
the liver. This operation was performed for car- 
cinoma limited to the left lobe, hemangioma of the 
left lobe, and gumma, respectively. In the case of 
the gumma, it was the opinion of the surgeon, as 
well as of numerous observers, that the lesion was a 
sarcoma, a tuberculoma, or a carcinoma (the final 
diagnosis not being made by the pathologist for 
several weeks). All 3 patients made a satisfactory 
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recovery from the operation. In none of the cases was 
there evidence of impaired liver function after re- 
section of the left lobe of the liver. 

Marten’s study of the blood supply of the liver has 
shown that the right hepatic artery anastomoses 
freely with the branches of the left hepatic artery, 
so that either lobe would probably receive an ade- 
quate arterial blood supply if the artery of the op- 
posite side was divided. 

The authors’ technique is as follows: 

A left subcostal or left rectus incision is used. The 
falciform ligament is cut about % in. from its dia- 
phragmatic attachment. This permits mobility of 
the liver and enables the left lobe to be brought into 
the operative field. With braided silk threaded on 
Bloodgood needles, a row of mattress sutures is in- 
serted on each of the thinned out, relatively avascu- 
lar lines of union of the two lobes. The left lobe is 
then removed by cutting between the two layers of 
sutures with a scalpel. The long suture ends from 
the right lobe are rethreaded and the falciform liga- 
ment is brought down over the raw surface of the 
liver and sutured into this new position, the long 
ends of the mattress sutures being used. The right 
lobe of the liver is then anchored to the diaphragm 
by suturing the diaphragmatic attachment of the 
falciform ligament to its attachment in the liver. 

Eart O. Later, M.D. 


Acebal, J. A.: Treatment of the Choledochus Syn- 
drome Due to Stone in the Bile Passages (Trata- 
miento del sindrome coledociano por litiasis del 
hepato-coledoco). An. cirug., Rosario., 1943, 9: 174. 


This article is a discussion of the lithiasic chole- 
dochus syndrome, and a report of the author’s ex- 
perience with 34 cases of this condition during the 
past five years at the surgical clinic of Professor 
Cames. 

Liver-function tests and studies of the kidney, 
blood, and other aspects of the patient’s normal and 
abnormal physiology are discussed; however, a few 
procedures are given close attention in arriving at 
the nature and state of the patient’s ailment and the 
proper time to institute surgery. The most im- 
portant of these are the direct and indirect van den 
Bergh tests, the hippuric-acid test of Quick, the 
coagulation test and determination of the bleeding 
time (in particular the prothrombin test of Quick), 
and the galactose-excretion test. Of course, the re- 
sults of passing the duodenal sound, which the author 
values very highly both as a means of determining 
the nature and progress of the attack and as a means 
of treatment, are important in that the author’s 
method of soundage seems to assist the patient in 
getting rid of the jaundice, and, by its action in 
inducing relaxation of the sphincter of Oddi and 
rhythmic contractions (peristalsis?) of the rest of the 
bile tract, may actually assist in the expulsion of any 
stones present. The duodenal sound is also used 
postoperatively to determine the permeability of the 
bile passages into the duodenum, with the syphon- 
ing-up for inspection of a dye which has been intro- 





a a aS aE a 6 LS 


es Oo RM tO et SS ee 


— 


a<— 2h rP HP MHA 


SURGERY OF THE ABDOMEN 309 


duced into the choledochus, as suggested by Suarez. 
If the duodenal sound fails successively to bring up 
any bile from the duodenum, the patient is operated 
upon at once; on the other hand, improved drainage 
argues delay of the operation until, if possible, com- 
plete recovery from the attack of jaundice has taken 
place. In the meantime an attempt is made to get 
the patient in better condition for surgery with a 
diet rich in carbohydrates and vegetable proteins, 
and by medication with natural and synthetic vita- 
min-K. 

At operation the paramedian incision is selected; 
the gall bladder is extirpated or drained, as the case 
indicates; the choledochus is entered in search of 
stones and later drained by the technique of Kehr; 
and every effort is made to remove all of the stones 
which modern technical progress and the condition of 
the patient will permit. However, if a stone should 
be left behind, the author does not consider the 
operative shortcoming unfortunate, as, with proper 
drainage to the outside, the condition of the patient 
tends to improve to the point where the secondary 
operation will prove much safer. The author con- 
siders the renewed exposure of the bile duct along the 
old drainage opening as a relatively simple and facile 
procedure. Nevertheless, an attempt is usually first 
instituted to get rid of the stone by Pribram’s method 
of introducing a small rubber tube along the drainage 
and bile tracts and instilling in the immediate region 
of the concretion such quantities of ether in oil as 
will break down the structure of the obstruction 
sufficiently for it to be passed (mucoclasis). 

Perhaps the greatest postoperative preoccupation 
in the author’s work was the so-called insufficiencia 
hepatica (uremia hepatica, liver deaths, liver shock, 
rapid high temperature), although his cases, which 
otherwise resembled the type I of Heyd and Boyce, 
exhibited rather a hypothermia, and laboratory ex- 
aminations disclosed a diminution of the alkaline 
reserve, of the plasma chlorides, and of the pro- 
thrombin concentration. Six cases of this type were 
encountered and 4 of the patients died. Here, again, 
the best treatment and the best prophylaxis seemed 
to consist in increasing the glycogen content of the 
liver by the intensive administration of carbohy- 
drates. 

The author favors external drainage as a constant 
practice, this being maintained often for weeks, and 
its discontinuance was habitually preceded by post- 
operative cholangiography. 

In conclusion, the author’s material may be sum- 
marized as follows: the choledochus syndrome was 
found in 34 cases. Duodenal catheterization (sound- 
ing) was done in every case. In 21 (65.60 per cent) 
of the cases with positive results regression occurred, 
while no regression occurred in 5 cases (15.60 per 
cent). Negative results were obtained in 6 cases 
(18.70 per cent). Operation was done in the presence 
of jaundice in 13 patients; and in 21 patients without 


_ Jaundice. Local anesthesia was used in 16 cases; 


general anesthesia with cyclopropane in 4 cases; 
and spinal anesthesia in 14 cases. Gall-bladder 


involvement in a macroscopically healthy organ 
with no calculi was observed in 1 case and in a 
macroscopically healthy organ with calculi in 2 
cases; cholecystitis lithiasica was seen in 18 cases; 
cholecystitis escleroatrophica in 12 cases; and hy- 
drops of the gall bladder in 1 case. Bile-duct involve- 
ment with the choledochus macroscopically normal 
was seen in 2 cases; and with the common duct 
dilated with choledochitis in 32 cases; with multiple 
calculi in 26 cases; and with a single calculus in 8 
cases. Lithiasis of the hepatic duct was seen in 4 
cases. 

The operations used were: cholecystectomy in 25 
cases; mucoclasis (Pribram’s method) in 14 cases; 
extirpation from the ampulla to the neck of the gall 
bladder in 11 cases. Cholecystostomy was done in 2 
cases; with the gall bladder left in situ in 7 cases; 
supraduodenal choledochotomy was done in 31 
cases; supraduodenal choledochotomy and duo- 
denostomy was done in 2 cases; and supraduodenal 
and retroduodenal choledochotomy was done in 1 
case. 

After operation 24 cases became normal and 10 
presented complications. The convalescence of non- 
icteric patients was normal in 17 cases (80 per cent) 
and complicated in 4 cases (20 per cent). The con- 
valescence of icteric patients was normal in 7 cases 
(53 per cent) and complicated in 6 cases (47 per cent). 
The complications were: insufficiencia hepatica in 
the form of shock in 3 cases (1 fatal); the severe 
hepatorenal syndrome in 6 cases (4 fatal); and hem- 
orrhage in 1 case. The general mortality was 5 
cases (14.80 per cent); the mortality in operations on 
icteric patients was 4 cases (30.70 per cent); and the 
mortality in operations on patients without jaundice 
was I case (4.76 per cent). 

Joun W. BRENNAN, M.D. 


Watson, K.: Carcinoma of the Ampulla of Vater. 
Brit. J. Surg., 1944, 31: 368. 


A case of radical resection for carcinoma of the 
ampulla of Vater is presented with a detailed descrip- 
tion of the operative procedure and the postoperative 
course. The patient was a woman, aged forty-three, 
who had had diarrhea, loss of weight, and fatigue for 
about three months. There had been an attack of 
jaundice one year previously and the skin was still 
slightly icteric. The jaundice became more pro- 
nounced but there did not appear to be complete 
biliary obstruction. , 

The first-stage operation was done through a right 
paramedian incision and a hard, slightly mobile mass 
was found in front of the head of the pancreas. An 
antecolic cholecystjejunostomy was done, omentum 
being sutured around the anastomosis. A small nod- 
ule lying on the posterolateral aspect of the duode- 
num was removed for study and proved to be a car- 
cinomatous lymph gland. Aside from an abscess of 
the wound which had to be drained, the postopera- 
tive course was satisfactory and the jaundice cleared. 

The second stage of the operation was done through 
a transverse incision dividing both recti. The hepatic 
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Fig. 1. First operation—cholecystojejunostomy. 


flexure was freed and the colon packed out of the 
way. The duodenum was mobilized medially by in- 
cision of the peritoneum on its lateral aspect and the 
dilated common duct was divided and triply ligated. 
The gastroduodenal artery was divided and ligated, 
and the mobilized duodenum was divided between 
clamps 1 in. beyond the pylorus. The right gastric 
artery, 2 in. of the gastrohepatic omentum, and 3 in. 
of the gastrocolic omentum were divided and ligated. 
The divided pyloric end of the stomach was turned 
over to the left and covered. The duodenum to- 
gether with the head of the pancreas was mobilized 
farther from the back wall of the abdomen, and the 
beginning of the third portion of the duodenum was 
divided between clamps, the distal end being ligated 
and invaginated. The inferior pancreaticoduodenal 
artery and branches of the superior mesenteric vein 
from the pancreas were divided and ligated. A rub- 
ber-covered clamp was applied to the mobilized por- 
tion of the pancreas and the mass was removed. On 
the end-surface of the divided pancreas the main and 
accessory ducts could be seen and were ligated. Four 
mattress sutures were used to close the end of the 
pancreas. The restoration was then performed by 
dividing the loop of jejunum afferent to the chole- 
cystojejunostomy 4 in. proximal to the anastomosis, 
and the short proximal portion of the jejunum was 
anastomosed end-to-end to the pyloric end of the 
stomach. The free end of the jejunum left after this 
procedure was anastomosed end-to-side to the por- 
tion of jejunum distal to the cholecystojejunostomy 
(Figs. 1 and 2). The hepatic flexure of the colon was 
sutured back into position and the wound was closed, 
with intraperitoneal insufflation of sulfonamide and 
drainage. A total of 2 pints of blood was given dur- 
ing the operation, which took three hours and fifteen 
minutes. 

Study of the specimen showed that a malignant 
ulcer, 2 cm. in diameter, had destroyed and replaced 
the papilla of Vater, but there appeared to be no in- 





Fig. 2. The position at the end of the second operation. 


vasion of the tissue of the head of the pancreas. Fol- 
lowing the second stage the patient had a rather 
stormy course with persistent vomiting which sug- 
gested obstruction at the gastrojejunal stoma. A 
third operation (Witzel jejunostomy) was done for 
feeding purposes. A fourth operation at which py- 
loroplasty was contemplated revealed a moderate- 
sized subhepatic abscess. Drainage of the abscess 
was followed by gradual improvement and the pa- 
tient was up and about on the one-hundred-and- 
fourteenth day after the first operation. 

The author claims two advantages for this tech- 
nique: (a) that the primary operation is limited to 
the minimum as regards time, difficulty, danger, and 
trauma, but relieves biliary obstruction efficiently 
without creating interference with extensive block 
resection at a later date, and (b) that the second 
stage preserves the stomach intact and does not leave 
a long loop of jejunum to face the unopposed action 
of the acid from the stomach. The former point 
should ensure maximum gastric digestion and the 
latter should prevent the formation of an anasto- 
motic ulcer. Joun L. Linguist, M.D. 


Stofer, B. E.: Annular Pancreas. A Tabulation of 
the Recent Literature and Report of a Case. 
Am. J. M. Sc., 1944, 207: 430. 


Up to 1943, less than 50 cases of annular pancreas 
were reported in the literature; however, in recent 
years reports have appeared more frequently. This 
would suggest a higher incidence than that which is 
indicated by the total number of cases recorded in 
the literature. Three cases of annular pancreas were 
encountered among 7,095 autopsies performed at the 
Detroit Receiving Hospital, Detroit, Michigan—an 
incidence of 0.0412 per cent, or approximately 1 in 
every 2,500 autopsies. 

The author reports his findings in a case which 
came to autopsy at the Detroit Receiving Hospital. 
A white male, sixty-two years of age, was admitted 
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to the hospital because of his mental condition. He 
had vomited several times daily for a period of six 
months previous to hospitalization. Roentgen rays 
demonstrated an abnormality of the duodenum 
which was interpreted as a diverticulum. The pa- 
tient died before an exploratory celiotomy could be 
performed. At autopsy there was found an annular 
pancreas associated with an “hour-glass’” deformity 
of the duodenum, and dilatation of the stomach; in 
addition, anomalies of the brain were present. The 
duct system of the pancreas was injected, but the 
author was unable to demonstrate any connection 
between the main pancreatic duct and that which, 
as proved by microscopic section, was present in the 
annular portion of the pancreas. 

It is well known that other congenital malforma- 
tions are frequently associated with annular pan- 
creas; this was found to be true in 12 of 47 cases. 
Usually, these anomalies are in the gastrointestinal 
tract. The author’s case is the first one in which the 
associated anomaly occurred in the central nervous 
system. 

The diagnosis of duodenal diverticulum or pseudo- 
diverticulum following x-ray examination is a com- 
mon error. Greater consideration should be given 
the possibility of annular pancreas when roentgen 
studies suggest a duodenal diverticulum. 

Eart O. Latimer, M.D. 


Farber, S.: The Relation of Pancreatic Achylia to 
Meconium Ileus. J. Pediat., St. Louis, 1944, 24: 387. 


Postmortem examination of 18 infants at the 
Children’s Hospital, Boston, Massachusetts, who 
presented the clinical picture of high intestinal ob- 
struction caused by inspissated meconium revealed 
in each instance an obstructive lesion in the pancreas 
characterized by inspissation of the secretions, dila- 
tation of the ducts, atrophy of the acini, and fibrosis 
of the pancreas. The meconium seen either at opera- 
tion or at autopsy was so sticky and mucilaginous in 
consistency that fingers and instruments were not 
easily extricated from it after contact. Such physi- 
cally altered meconium cannot be propelled through 
the bowel and is responsible for the intestinal ob- 
struction. Experiments were performed with the 
meconium taken from 13 patients at operation, or at 
autopsy, to study the effect of extracts of the pan- 
creas upon the physical state of this substance. It 
was found that when this type of abnormal meconium 
from patients with meconium ileus was placed in a 
test tube containing saline solutions of pancreatin, 
which varied from 1 to 1o per cent in strength, at a 
temperature of 37.5°C., the meconium was reduced 
within a short time to a semifluid or fluid state. In 
general, the stronger solutions acted more quickly, 
although little difference was noted between the 
efficacy of the 5 and 10 per cent solutions. 

These observations suggested the possibility that 
inspissated meconium might be washed from the 
bowel by means of an enterostomy and the use of 
pancreatic extracts as a solvent. In 4 infants oper- 
ated on, this procedure was carried out with relief of 
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the mechanical blockade of the intestine. A 1 per 
cent solution of pancreatin was employed in these 
cases. Death occurred from several days to a few 
weeks later because of intercurrent infection. 

In a previous report, an analysis of duodenal 
drainage was made from a patient in whom intes- 
tinal obstruction caused by meconium ileus had been 
relieved by washing the small intestine with 1 per 
cent saline solution of pancreatic extract through a 
catheter in the ileum. When the patient had re- 
covered from the intestinal obstruction at three and 
one-half weeks of age, fluid was withdrawn from the 
duodenum over a period of two hours. There was no 
evidence of tryptic activity. In 1 other instance the 
duodenal content was removed from a patient who 
had a typical story of meconium ileus and who died 
at the age of five days. The material was obtained 
from the duodenum within one hour after death. In 
this duodenal content no evidence of tryptic activity 
was demonstrable. 

The causal relationship of pancreatic achylia, 
whether produced by congenital malformation of the 
pancreatic ducts or by intrinsic acinar and small- 
duct obstruction, to the altered physical state of the 
meconium in meconium ileus appears to be proved 
by these data. The obstructive lesion of the pancreas 
responsible for meconium ileus may be present not 
only in the newborn infant, but also is found with 
regularity in infants under one year of age who have 
chronic pneumonia and severe nutritional failure. 
and also in children over one year of age who have a 
type of nutritional failure closely resembling idio- 
pathic celiac disease. In all three clinical groups, his- 
tological studies have led to the suggestion that in- 
terference with the entrance of the pancreatic en- 
zymes into the duodenum results in pancreatic 
achylia, which appears to play a primary role in the 
causation of those symptoms referable to the in- 
testinal tract. Analysis of postmortem studies on 
patients with pancreatic fibrosis has shown that in 
those in whom congenital malformation of the ducts 
is not the cause of the pancreatic achylia, and they 
are the majority of infants and children with this pan- 
creatic disease, the process is really a systemic dis- 
ease involving secretion-producing sturctures in 
many parts of the body, including the tracheal and 
bronchial glands, the salivary glands, and the in- 
testinal glands. Pancreatic achylia, no matter how 
produced, is the common denominator in patients 
with meconium ileus and in those who live longer and 
who die of chronic pneumonia and severe nutritional 
failure. The time at which the pancreatic achylia 
occurs determines the nature of the clinical picture. 
If pancreatic achylia is present at birth, then the 
patient will be born with intestinal obstruction 
caused by inspissation of abnormal meconium. 

Although the intestinal obstruction caused by 
altered meconium may be treated successfully by the 
use of pancreatic extracts, further difficulty may be 
encountered if the patient survives the neonatal 
period with the aid of such treatment. It will ,be 
necessary to continue the pancreatic substitution 
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therapy as long as there is proof of pancreatic achylia 
if a severe failure of nutrition, such as that found in 
the celiac syndrome, is to be avoided. Of greater 
importance is the danger which may be encountered 
in those patients in whom the pancreatic lesion is 
but one of the manifestations of a systemic disease. 
If obstruction in many secretion-producing struc- 
tures in the body is marked, death may occur be- 
cause of respiratory disease or even cirrhosis of the 
liver. This supposition is based upon the finding at 
autopsy of lesions involving many different secreting 
structures of the body in infants and children with 
pancreatic achylia and a clinical picture resembling 
celiac disease complicated by chronic pneumonia. 
No infant with true meconium ileus caused by pan- 
creatic insufficiency has lived more than several 
weeks, so that proof of this supposition is not avail- 
able in patients in whom the first sign of pancreatic 
insufficiency is meconium ileus. There is no clinical 
method for determining which patient with mecon- 
ium ileus will develop symptoms referable to other 
organs in the bedy and which will have the disturb- 
ance limited to the consequences of pancreatic 
achylia. Ernest E, ARNHEIM, M.D. 


MISCELLANEOUS 


White, F. W.: Methods of Diagnosis of Jaundice. 
N. England J. M., 1944, 230: 344. 


From a study of 500 cases of jaundice the author 
concludes that the course of the jaundice often aids 
diagnosis, and since cases of jaundice are rarely 
emergencies, a short study period is useful. Tests of 


liver function should be repeated in series. 

A short course of moderate to severe jaundice with 
marked loss of liver function was due oftener to 
hepatocellular damage than to obstruction. Acute 
deep jaundice with brown stools was almost always 
of the hepatocellular type. 

The value of the depth of the jaundice, the size of 
the liver, and a palpable gall bladder were often 
overestimated in the differential diagnosis. The icter- 
ic index in acute hepatitis and complete external 
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biliary obstruction were much alike. An enlarged 
liver was a valuable sign of hepatic disease, but was 
of such common occurrence that it gave little help in 
deciding the kind. The gall bladder could be palpated 
in only one-third of the cases of malignant obstruc- 
tion of the common duct; complete absence of bile 
from the stools was far more frequent and consti- 
tuted important evidence of obstructive tumor. 
Complete obstruction due to cancer almost never 
improved. 

The spleen was not palpable in any case with 
tumor of the liver, but was felt in 27 per cent of the 
cirrhotic cases. Spider angiomas were found in 
portal cirrhosis. Fever and leucocytosis in late cancer 
sometimes simulated cholangitis and liver abscess. 
In deep jaundice an absence of bilirubin in the urine 
suggested hemolytic anemia, a diagnosis that was 
readily confirmed by other tests. 

The test for urobilinogen in the urine often gave 
direct help in the diagnosis of complete obstruction 
from hepatocellular damage and from partial ob- 
struction. Other tests, such as hippuric-acid and 
bromsulfalein excretion, were positive in all types 
of liver disease and had no differential value. Some 
tests that are useful in prognosis and for which dif- 
ferential value has also been claimed, such as the 
amount of cholesterol ester in the blood, the pro- 
thrombin level and its response to vitamin K, and 
changes in the levels of serum proteins and in the 
albumin-globulin ratio, had little or no differential 
value. 

In the diagnosis of acute pancreatitis with jaun- 
dice, early tests for diastase in the urine proved sim- 
ple and highly valuable. 

Positive Hinton, Kahn, or Wassermann reactions 
in jaundiced patients usually did not indicate 
syphilis of the liver. 

The roentgen ray often detected gall-bladder 
disease, the primary source of a cancer of the liver, 
and esophageal varices. During deep jaundice the 
Graham test had little value on account of poor ex- 
cretion of the dye by the liver. 

JosepH GasTER, M.D 





GYNECOLOGY : 


ADNEXAL AND PERIUTERINE CONDITIONS 


Barrett, C. W., and Lash, A. F.: Pelvic Reactions to 
Infections. A Study of 493 Operative Cases. Am. 
J. Surg., 1944, 64: 45. 

Four hundred and ninety-three patients were op- 
erated upon in the Cook County Hospital Clinic 
during a period in which the conservative treatment, 
having had its incipiency, came into more general 
use. The results obtained in this series of cases went 
far to establish the fact that most reactions to in- 
fections could be depended upon to overcome the 
infection, but that the reactions, even though the 
infection had subsided, left adhesions, thickened 
tissues, and large and small masses, which produced 
pain and interfered with the function of the organs, 
and were often the site of returning activity by 
reason of dormant foci or reinfections, so that in the 
interest of health, operation became necessary. 

The so-called “‘hot” cases were once thought to 
require immediate operation and so furnished a large 
part of the mortality and morbidity following sur- 
gical treatment of this class of cases. It has now 
been proved that most of these cases may be 
guided through the active stage and brought to a 
safe surgical period. It will be seen then that to 
attain a low surgical mortality, an important pre- 
liminary treatment must be carried out. These re- 
sults must be attained: the bowels, kidneys, bladder, 
ureters, and circulation should function well. Ten- 
derness and swelling should largely disappear. The 
abdomen should become flat. The pelvic “frozen” 
mass should present to a certain extent its com- 
ponent parts. The temperature should reach and 
maintain a normal level—in mild cases for from four 
to five days, in moderate cases for from one to two 
weeks, and in severe cases for a longer time. The 
pulse should approach normal; the leucocyte count 
should be as low as 10,000. Not much help has been 
derived from the sedimentation test in determining 
the best time for operation. 

Restlessness and nostalgia lead patients of the 
type seen in this clinic to a desire for action; they 
want to have the operation performed or be allowed 
to go home. If they have the operation too soon, it 
will show in mortality and morbidity results. If the 
preparatory treatment is delayed too long, they will 
go home in many cases and return only when another 
acute attack has overtaken them. It is apparent that 
patients entering the hospital in an active stage ‘of 
infection will not be bacteria-free when they reach a 
quiet stage. It must be assumed that the bacteria 
have become dormant and are for the time being 
controlled by the immunity which has developed in 
the patient. 

The results of bacteriological study of the grossly 
pathological fallopian tubes removed from 100 pa- 
tients showed the streptococcus to be the predom- 
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inating organism, as it occurred in 38 per cent of the 
cases. 

Bilateral salpingitis occurred in 249 cases; uni- 
lateral, in 80. Both ovaries were involved in 92 in- 
stances. In 193 patients only one ovary was in- 
volved. There were 110 bilateral pyosalpinges and 
51 unilateral. In only 8 cases was there a pelvic 
abscess. 

Locally, pain in one or both iliac fossa was a con- 
stant occurrence in 451 patients. The involvement of 
the intestines and omentum was probably the chief 
cause of the pain. Backache was present in only 90 
instances. Leucorrhea was present in almost all of 
the cases. The incidence of menstrual disturbances 
was as follows: menorrhagia 121 cases, metrorrhagia 
21, dysmenorrhea 108, and irregularity in time in- 
terval, 36. Temperature rarely rose above 103° F. 
and was more commonly normal. The leucocyte 
count ranged from 6,000 to 31,000 but in all cases it 
was below 10,000 before operation. 

The duration of the symptoms varied from 
months to years. The usual course consisted of a 
series of attacks, lasting from a few days to two or 
three weeks, with irregular intervals between. Of 
the 493 patients, 204 had one or more previous 
attacks. 

The authors are not greatly in favor of foreign- 
protein therapy and diathermy. They say that as the 
streptococcus is a common primary or secondary in- 
vader, diathermy should be considered only with 
caution, if at all, as the effect of the diathermy is only 
to decrease the size of the pelvic inflammatory mass 
and relieve the patient of symptoms. The end-results 
requiring surgery are intestinal involvement, mal- 
position of the uterus, and adnexal masses, all pro- 
ducing symptoms, and are unaffected by medical 
procedures for any length of time. 

The condition of the patient that indicates the 
optimum time for the operation is reached when the 
acute exacerbation or the acute superimposed in- 
fection is localized or healed and immunity has been 
induced. No better guide have we of judging this 
desired state than temperature, leucocyte count, and 
degree of tenderness in the iliac fossae. In the group 
analyzed the preoperative or preparatory interval 
varied from one to fifty-one days in the hospital. 

The surgical procedure carried out is controlled by 
the pathological condition present; that is, each pa- 
tient requires individual consideration. In young 
women, who make up the majority of the patients 
(78.7 per cent), a conscientious effort must be made 
to conserve as much ovarian and endometrial tissue 
as possible. 

The statistics show that 84 per cent of the patients 
required the removal of both tubes. On the other 
hand, only 27.2 per cent of the patients lost both 
ovaries, while in 72 per cent some ovarian tissue re- 
mained. The incidence of hysterectomies was 22.7 
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per cent, and of defundation, 4 per cent. The post- 
operative course was uneventful in 85.6 per cent of 
the patiénts. 

Of the 493 patients operated upon, 7 died, a mor- 
tality of 1.42 per cent. The causes of death were as 
follows: (1) generalized gangrenous fibrinous peri- 
tonitis with perforation of the rectum; death on the 
fourth postoperative day; (2) postoperative ileus, 
with death on the fourth day; (3) acute dilatation of 
the stomach, with death on the second day (no 
autopsy); (4) postoperative shock with death ten 
hours after operation; (5) acute epiglottitis and 
generalized peritonitis, with death on the tenth day; 
(6) cardiac failure on the tenth day (no postmortem 
examination); (7) generalized peritoneal infection 
and edema of the lungs, with death on the twenty- 
third postoperative day. 

The authors then detail their “‘ plan of operation,” 
which is concerned mainly with a planned attack, 

‘careful isolation of the structures, and conservation 
of ovarian tissue whenever possible. 

The authors results do mot illustrate the value of 
prolonged conservatism—theirs are strictly oper- 
ative results. Dantet G. Morton, M.D. 


MISCELLANEOUS 


Sharman, A.: Some Recent Studies and Investiga- 
tions in Sterility. J. Obst. Gyn. Brit. Empire, 1944, 
41: 85. 

A study of a consecutive and unselected series of 
500 cases of primary sterility gave the following 
main results: 

1. Insufflation revealed apparent .nonpatency in 
38 per cent of the cases. 

2. Of 358 patients in whom biopsy was performed 
premenstrually, 6.4 per cent exhibited anovular 
cycles. 

3. Of 392 patients in whom biopsy was performed, 
5.I per cent showed unsuspected tubercular en- 
dometritis. 

4. Seminal examination in 114 husbands revealed 
normal characters in 68.4 per cent, marked de- 
ficiency in 13.2 per cent, and azoospermia in 18.4 
per cent. 

5. Of 409 women traced, 116, or 28.3 per cent, 
became pregnant. 

6. Pregnancy did not occur when anovular cycles 
or endometrial tuberculosis or azoospermia were 
present (with the exception of 2 cases of anovular 
cycles after treatment). 

7. In 152, or 52 per cent of 293 sterile marriages, 
infertility factors were found which rendered preg- 
nancy impossible or very unlikely. If a greater num- 
ber of cases had been subjected to endometrial 
biopsy and seminal examination there is little doubt 
that the infertility factors of anovular cycles, tuber- 
cular endometritis, and azoospermia would have ap- 
preciably reduced the figure of 141 cases in which, as 


far as investigation went, no reason was discovered 
for the infertility of the marriage. 

More detailed study of this series, combined with 
observations and experimental investigations of a 
further group gave the following principal results: 

1. Repeated insufflations have shown that under 
similar conditions, e.g., the constancy of the rate of 
flow of the gas, there is a noteworthy constancy in 
the appearance of the tracings obtained. No great 
difference, either in the level at which patency is es- 
tablished or in the appearance of tubal contraction 
waves, is usually seen in any given patient when in- 
sufflation is repeated, even after several months 
(with or without anesthesia). Increase in the rate of 
flow of gas may be followed by a marked increase in 
the patency-pressure level and by more active, deep- 
er peristaltic waves, but is not invariable. Around 
ovulation time (presumptive) more active or more 
frequent peristalsis may be seen. This also is not in- 
variable, and there is no indication that there is any 
constant close correspondence between the type of 
tracing obtained and the stage of the endometrial 
cycle. On the other hand, repeated insufflations have 
shed some light on the criteria of nonpatency. The 
first point is that a single finding of nonpatency, with 
or without anesthesia, is not reliable. This has been 
proved by the subsequent occurrence of pregnancy 
or by the occurrence of a characteristic kymographic 
tracing of patency or by hysterosalpingography. 
Again, in cases of tubal patency, an isolated or oc- 
casional finding of apparent nonpatency may occur. 
A fallacious finding of nonpatency may be obtained 
at any point of the menstrual cycle; it is not in- 
fluenced by anesthesia and is not due to an excessive 
rate of flow of gas. In all reported series, except 
when two or more insufflations (and/or a hysterosal- 
pingogram) established nonpatency, dependency on 
a single finding of nonpatency has given too high an 
incidence in the past. Experience indicates that true 
nonpatency exists in from 25 to 30 per cent of pri- 
mary sterility cases. 

2. The percentage of error in insufflation and in 
hysterosalpingography is about equal, but the error 
in the former is caused by reliance on a single test, 
which error can be avoided by repeating the test, 
whereas the error in hysterosalpingography is in the 
reading of the plates and is not always remediable. 

3. Since the completion of the original series, a 
further 491 consecutive and unselected cases of 
primary sterility were studied; unsuspected endo- 
metrial tuberculosis was revealed in 27, or 5.5 per 
cent. This gives a total incidence of 5.3 per cent in 
883 cases. j 

4. In cases in which gross tubal damage is not 
present, tubal occlusion is rarely due to gonococcal 
salpingitis or to congenital hypoplasia. Evidence 
was produced to show that blockage in a considerable 
number of cases is due to subclinical tuberculous 
salpingitis. Cartes Baron, M.D. 
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OBSTETRICS 


PREGNANCY AND ITS COMPLICATIONS 


Malpas, P.: The Pattern of the Contractions of the 
Pregnant Uterus under Spinal Anesthesia, and 
the Attendant Changes in the Reactivity of the 
Myometrium. J. Obst. Gyn. Brit. Empire, 1944, 41: 
I12. 


The pattern of contractions of the pregnant uterus 
as seen by the operating gynecologist under spinal 
anesthesia is described in this study. 

The material consisted of 18 cases of pregnancy of 
less than twenty-eight weeks’ duration, supple- 
mented by 20 cases of cesarean section performed 
near term or during labor. The observation period 
varied, but never exceeded thirty minutes. 

Once the spinal anesthesia has taken effect, or- 
derly contractions may commence. These contrac- 
tions were, however, not the same type throughout 
pregnancy. By the twentieth week they appeared as 
travelling waves following a definite path. Later in 
pregnancy this wave pattern disappeared and the 
contractions were mass contractions involving the 
whole uterus. The early travelling waves were of a 
pattern which could be correlated with the mullerian 
architecture of the uterus. Since there is no special- 
ized structure in the uterus which can be called a 
“‘pace-maker,” the author suggests that nervous 
inhibition is primarily exerted on these areas. 

The contractions of late pregnancy, which affect 
all parts of the upper uterine segment equally with- 
out dominance of one part or another, were explained 
as being due mainly to an alteration of the mechan- 
ical conditions of the muscle fibers, as well as, in 
part, to a diminution in the relative importance of 
nervous inhibition. 

The reactivity of the myometrium to mechanical 
stimulation is heightened by spinal anesthesia. This 
increased reactivity is most marked in early preg- 
nancy and along the paths of the travelling waves. 
The author suggests that nervous inhibition of the 
uterus is one of the mechanisms by which an early 
pregnancy is protected from trauma, which other- 
wise would set up spreading contractions, and these, 
in turn, might lead to abortion. 

SAMUEL J. Focrtson, M.D. 


Beruti, J. A.: The Birth of the Argentine Quintu- 
plets (El parto de los quintigéminos argentinos). 
Sem. méd., B. Air., 1944, 51: 689. 


The history of the birth of the first set of Argentine 
quintuplets is given. These are the second set of 
quintuplets of whom all have survived, the Dionne 
children being the first. The Argentine quintuplets 
were living and in good health at the age of eight 
months when this report was written. 

The mother was thirty-five and the father forty- 
five years of age at.the time of the delivery. There 
was a history of a number of twin deliveries and one 


delivery of triplets in the mother’s family. Delivery 
took place at the calculated term, July 14, 1942, and 
if there was any prematurity it was only slight. 
Delivery was by a midwife in her home. All of the 
children were born in good condition and cried at 
once, except the last who was asphyxiated, and arti- 
ficial respiration had to be performed. Two placen- 
tas were discharged. The total weight of the children 
was 6,400 gm., about 300 gm. more than that of the 
Dionne quintuplets. The total time of delivery was 
nineteen hours and twenty-five minutes. The 
mother was very much exhausted and somewhat dis- 
turbed psychically by the multiple births. She had a 
slight elevation of temperature the first night but 
recovery was uneventful. The children were multi- 
ovular as 3 were girls and 2 were boys. Details of 
their diet for the first three months are given to- 
gether with photographs of the mother and children. 
Auprey G. Morcan, M.D. 


PUERPERIUM AND ITS COMPLICATIONS 


Armand, M. F.: Early Rising following Childbirth 
(Lever prococe dans les suites des couches). Obst. 
gin. lat. amer., B. Air., 1943, 1: 688. 


The dean of the medical faculty and professor of 
obstetrics at Port au Prince, Haiti, here gives his 
experiences with women who had gotten out of bed 
early after child delivery as recommended by Wisch- 
mann. The report is based upon 200 cases in which 
this method of treatment was practiced. In 6, intra- 
uterine irrigations, in 1, embryotomy, and in an- 
other, interval version had been required, without 
contraindication to this method of handling. 

The technique of the author, which is slightly 
modified from that of Wischmann, consists of grad- 
uated exercises under close supervision, conducted in 
five seances. At the first seance, twenty-four hours 
after birth of the child, the exercises consist of: 
(a) exercises carried out in bed: flection of the leg on 
the thigh (repeated ten times) and flection of the 
thigh on the abdomen (ten times repeated); these 
exercises are carried out with both limbs simul- 
taneously; (b) respiratory exercises: with arms at 
sides, deep inspiration (ten times repeated); and 
forced expiration (ten times repeated); (c) arm 
movements: arms, extended at right angle, are 
brought upward toward one another and crossed 
over across the chest (ten times repeated) ; the move- 
ments are accompanied by deep inspirations and ex- 
pirations; (d) ‘promenade au lit’, after Margrit 
Henselmann: the patient places the hands behind 
the head and is rolled with a continuous, rocking 
motion, back and forth on the bed (ten times re- 
peated), 

At the second seance, thirty-one hours after de- 
livery or seven hours after the first seance, the exer- 
cises already given are repeated, and as an added 
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maneuver the patient sits up for ten minutes with 
her back braced against the head of the bedstead. 
At the third seance, forty-eight hours after child- 
birth, the previous exercises are repeated, this time 
with the patient sitting up for ten minutes on the 
edge of the bed. At the fourth seance, fifty-five 
hours after the child is born, repetition of the previ- 
ous exercises, and the patient is seated for ten min- 
utes in an armchair beside the bed. At the fifth 
seance, seventy-two hours following childbirth, more 
strenuous exercises are given until the patient finally 
walks around the bed and then returns to it. 

After this the patient reassumes her ordinary ac- 
tivities, walking for short intervals about the ward, 
or her room, and rising to take her meals, but does 
not leave the hospital before the ninth day, at which 
time she walks out by herself with firm carriage and 
an assured, confident step. Except for one case of 
puerperal fever, which appeared on the second day 
and ended in death on the ninth, there were no 
marked late sequelae with this treatment, and 95 
per cent of the author’s patients endured the treat- 
ment with ease. A few experienced transient vertigo, 
mild temperature, and an increase in pulse rate, 
which, however, quickly passed. There was better 
drainage of the lochia and rapid building up of body 
powers; the bowel and bladder action was spon- 
taneous; there were no instances of embolism or 
phlegmasia alba dolens; and follow-up examinations 
disclosed rapid involution of the uterus and marked 
absence of the feared inversion and retroversion. 

Joun W. BRENNAN, M.D. 


NEWBORN 


Bakwin, H., and Patrick, T. W., Jr.: The Weight of 
Negro Infants. J. Pediat., St. Louis, 1944, 24: 405. 


According to reports in the literature, the negro 
infant in the United States is smaller at birth than 
the white infant, and growth during the first year 
of life is slower. It is not clear from the available 
data whether these differences are due to innate or 
to environmental influences, since observations on 
negro children have been limited to dispensary ma- 
terial. This study was made on a group of negro 
infants seen in private practice and supervised from 
early life. Six hundred and seventy-nine observa- 
tions were made on 114 infants. 

As a result of this study the authors conclude that 
there is no significantedifference in the weight gain 
of white and negro infants during the first year of 
life. It seems likely that the slower growth observed 
in earlier studies was due to differences in socio- 
economic status rather than to differences in the 
germ plasm. Given proper medical supervision, negro 
infants from moderate income families grow as well 
as-white infants. Ernest E, ARNHEIM, M.D. 


Lehmann, J.: Vitamin K as a Prophylactic in 13,000 
Infants. Lancet, Lond., 1944, 246: 493. 


Using a micromodification of Quick’s method for 
the determination of prothrombin, the author fol- 
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lowed the physiological hypoprothrombinemia in 90 
newborn infants daily during the first week of birth. 
In spring low values were more common than in 
summer. 

The minimal but optimal dose of vitamin-K 
analogue for prophylactic treatment of newborn in- 
fants after birth was found to be from % to r mgm., 
and it was as effective when given by mouth as by 
injection. 

A comparison of the deaths from bleeding among 
13,250 full-term infants who had received vitamin-K 
analogue with 17,740 untreated cases showed that 
1.6 per 1,000 of the latter could have been saved by 
the treatment, and that general prophylaxis can be 
recommended as the cost is low. 

Hemorrhagic disease of the newborn was found to 
include all forms of bleeding, especially intracranial. 

DanreEt G. Morton, M.D. 


MISCELLANEOUS 


Landgrebe, F. W., and Samson, L.: The Hogben 
Pregnancy Test with a Note on The Breeding of 
Xenopus for the Test. J. Obst. Gyn. Brit. Empire, 
1944, 41: 133. 

Two hundred and fifty-eight tests for pregnancy, 
with the Scott technique for the extraction of urine, 
were undertaken in cases in which the clinical diag- 
nosis was doubtful. All details are given. 

Two hundred and twenty were checked against 
the ultimate clinical finding and, except in 2 cases in 
which the patient showed menopausal symptoms, 
were found to be correct. 

Two toads are sufficient for each test if they are in 
good condition. 

Each toad was used more than 24 times and still 
responds satisfactorily. 

The laboratory-bred xenopus can be used for the 
test and is capable of producing a second generation 
which will also respond to pregnancy-urine extracts. 
Details regarding the breeding and maintenance of 
these animals are given. 

The Hogben test can be carried out at a fraction of 
the cost of the Friedman and the Aschheim-Zondek 
tests, and it is more rapid than, and at least as reliable 
as, they are. DanreEt G,. Morton, M.D. 


Eastman, N. J.: The Effect of the Interval between 
Births on the Maternal and Fetal Outlook. Am. 


J. Obst., 1944, 47: 445. 


The author has analyzed the records of 5,158 pa- 
tients delivered at the Johns Hopkins Hospital, 
Baltimore, excluding (1) all primiparae and all cases 
in which the only previous pregnancy had terminated 
in abortion, and (2) all cases in which the pregnancy 
subsequent to a viable delivery was terminated by 
induced abortion. He divided the interval between 
pregnancies into four groups: 

t. Very brief (less than twelve months) 

2. Brief (thirteen to twenty-four months) 

3. Moderate (twenty-five to forty-eight months) 

4. Long (over forty-eight months) 
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The various aspects of fetal mortality, and ma- 
ternal morbidity and mortality are compared for the 
four groups. 

The author concludes that certain of the findings 
are significant beyond question, while others are 
only on the borderline of statistical significance and 
hence must be regarded as suggestive only. In the 
former the following conclusions seem clearcut: 

1. Infants born from twelve to twenty-four 
months after a previous viable delivery (during the 
second year) have at least as low a stillbirth and neo- 
natal mortality as do infants born after longer 
intervals. 

2. The longer the interval between births, the 
more likely the mother is to suffer from some form 
of hypertensive toxemia of pregnancy. The incidence 
of this complication is lowest when the interval is 
from twelve to twenty-four months, significantly 
higher when it is from twenty-four to forty-eight 
months, and much higher when it exceeds four years. 
This was equally true of white and colored ward and 
private patients. 

3. In patients who have had a previous hyperten- 
sive toxemia of pregnancy, the likelihood of repeti- 
tion becomes progressively greater as the interval 
becomes longer. 

4. The incidence of premature labor, anemia, 
postpartum hemorrhage, and puerperal infection is 
no greater when the interval is from twelve to 
twenty-four months than when it is longer; nor are 
mothers in this brief interval group less able to nurse 
their babies. The weight of the mature babies was 
approximately the same regardless of the interval. 
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Among those findings which are on the borderline 
of statistical significance, the trend in the neonatal 
mortality is the most suggestive. This was 1.5 per 
cent for the “brief’’ interval group, 2.2 per cent for 
the “moderate” group and 2.6 per cent for the 
“long” group. When it is recalled that hypertensive 
toxemia of pregnancy increases progressively in each 
of these three groups and that this complication is a 
frequent cause of premature delivery, and hence neo- 
natal death, the upward trend in neonatal mortality 
as the interval increases becomes more plausible. 
The number of cases in the “very brief” interval 
group is very small. The time element accounts in a 
large measure for the high incidence of abortion and 
premature labor in this group, but it may not be 
wholly responsible. There is suggestive evidence that 
pregnancies which are conceived within five months 
after a previous delivery show a slightly higher inci- 
dence of premature termination. 

Child spacing means maternal aging, .and after a 
certain optimum period, probably in the early 
twenties, maternal aging means inevitably somewhat 
higher risks both to mother and child. It would seem 
almost inconceivable that a difference in age of four 
years could have any appreciable effect on the out- 
come of childbearing, yet it manifests its influence 
unmistakably, and whatever advantage is gained by 
a rest period of several years between births seems 
to be offset, and in some respects more than counter- 
balanced, by the aging factor. For the best maternal 
and fetal outlook, the author believes that youth is a 
better ally than child spacing. 

J. Ropert WILtson, M.D, 





GENITOURINARY SURGERY 


ADRENAL, KIDNEY, AND URETER 


Meltzer, M.: Giant Hydronephrosis Following 
Generalized Trauma. J. Urol., Balt., 1944, 51: 
491. 

The literature contains 18 cases of traumatic 
hydronephrosis and the author adds another case 
to this series. It is suggested by the author that 
individuals suffering from a long-standing injury to 
the abdomen or back are entitled to careful urologi- 
cal examination. The symptoms may be vague 
mild backache, abdominal pain, or a sense of full- 
ness and weight in the abdomen, with or without 
urinary complaints. 

The case reported was that of a forty-three-year- 
old married female complaining of a persistent dull 
boring pain, a sensation of weight and dull lumbo- 
sacral pain, nocturia three or four times, nausea, 
dizziness, headache, lassitude, and constipation. 

Four and one-half years before the patient had 
suffered “internal abdominal injuries” in an auto- 
mobile accident and was unconscious for four days in 
a hospital. During a six-week period at that time, 
right abdominal pain was complained of along with 
intermittent hematuria. Three months following 
the accident she experienced a sharp pain in the 
right loin along with nausea, frequency, and noc- 
turia, which confined her to bed for three weeks. A 
routine urological examination was reported essen- 
tially normal. 

Six months after the accident the patient noticed 
a lumpy mass in the upper right abdominal quad- 
rant. This mass finally grew to huge proportions 
during the two years before she was seen by the 
author, and the patient was treated for gall-bladder 
disease, chronic appendicitis, and gynecological 
disease. 

The physical findings revealed a tumor mass in 
the upper and lower right abdominal quadrants 
which extended to the left psoas muscle, was flat to 
percussion, and was slightly tender. The urine 
showed pus cells, red cells, and also some granular 
casts. 

X-ray studies showed a large homogeneous mass in 
the right abdomen, and cystoscopy demonstrated a 
poorly functioning right kidney with a hyperactive 
left kidney. Compression of the abdominal mass 
caused urine to spurt from the right ureteral, cathe- 
ter. The retrograde pyelogram showed no distinct 
renal morphology on the right side. Intravenous 
urolography showed normal function in the left kid- 
ney but no function of the right kidney. 

A nephrectomy was. undertaken and before the 
kidney could be delivered through the loin incision 
it was aspirated of 8 pints of clear fluid. The con- 
valescence was uneventful and for the past nine 
years the patient has enjoyed normal health. 

Rosert Lica, Jr., M.D. 


Howes, W. E.: Kidney Tumors. Classification, 
Review of Symptoms, Methods of Diagnosis, 
Therapy, and End-Results. Radiology, 1944, 42: 
319. 

The classification of malignant kidney tumors 
used at the Brooklyn Cancer Institute, Brooklyn, 
New York, and the incidence of pathologically con- 
firmed cases of each type is as follows: 


1. Tumors arising in the kidney parenchyma 
a. Papillary adenocarcinoma 
b. Alveolar adenocarcinoma 
c. Adenomyosarcoma (Wilms’ tumor) 
. Tumors arising in adrenal rests 
Hypernephroma 
. Tumors arising in the kidney pelvis 
a. Papillary epithelioma 
b. Alveolar carcinoma 
. Embryonal tumor (not classified) 
Neurocytoma, perirenal 
Total with pathological proof 


The prompt recognition of cortical kidney tumors 
is often difficult. When the growth is peripheral the 
calyces may not be disturbed, and diagnosis can be 
made only by demonstration of distortion of the 
kidney outline. Three types of deformity of the 
calyxes may be seen: (1) spreading of two adjacent 
calyxes; (2) displacement of a single calyx; (3) typical 
elongation and hooking of an involved calyx. Bone 
metastases often involve the ends of long bones, are 
rarely multiple, and consist of massive zones of 
cortical and medullary bone destruction without 
bone reaction or new bone formation; metastases 
may often be the earliest presenting symptom. 

A diagnosis of primary malignant tumor of the 
kidney has been made in 54 patients, or 0.65 per 
cent, of the total of 6,400 admissions to the Brooklyn 
Cancer Institute. Of this group, 47 were proved by 
nephrectomy or at autopsy. 

In 14 patients the first symptom was due to the 
presence of metastases. Pain was the outstanding, 
and first, symptom in 29 instances; hematuria was 
the earliest sign in 21 cases; the presence of an 
abdominal tumor was the first symptom in 4 cases. 

Only 11 persons of the entire group are still living, 
but 5 of these are alive without metastases three 
years after operation. 

In the series under discussion, postoperative irra- 
diation was given in most instances. Preoperative 
irradiation was used in only 3 instances, with reduc- 
tion in the size of the tumor in all cases, and with im- 
provement in the clinical condition in 2. Nephrec- 
tomy was performed on 38 patients and only 5 of 
these survived more than three years without metas- 
tases. Although the primary tumors may be radio- 
sensitive, the metastases are almost universally 
radioresistant. 

The author believes that it is very important to 
consider the diagnosis of kidney tumor in all cases of 
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unexplained back pain or loss of weight or strength. 
Transient hematuria should never be disregarded. 
The prognosis is bad in all renal cortical tumors 
because metastases occur early and the growth may 
be asymptomatic for a rather long initia] period. 
HArRorp C. Ocusner, M.D. 


Melicow, M. M.: Classification of Renal Neoplasms; 
A Clinical and Pathological Study Based on 199 
Cases. J. Urol., Balt., 1944, 51: 333. 

The author presents a well illustrated and compre- 
hensive study of renal neoplasms based on the 
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analysis of 199 cases seen at the Squier Urological 
Clinic, Columbia University College of Physicians 
and Surgeons in New York City, between the years 
1928 and 1942. In 162 cases nephrectomy was per- 
formed and 37 cases were considered inoperable. 
Although renal neoplasms occur in equal numbers 
on the right and left side, the incidence in men is 2.5 
times greater than in women. The incidence is 
greatest during the fourth, fifth, and sixth decades, 
and in the series studied 70 per cent of the total 
occurred between the ages of forty-one and seventy 
years with the majority between fifty-one and sixty 
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Fig. 1. Schematic summary of retrograde comparative findings in the author’s 
study of pelvic and parenchymal renal tumors. Left column: the characteristic 


microscopic picture in 6 t 


of tumors; central column: drawings of typical gross 


findings in such types; right column; corresponding pyelographic outlines. 
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years. Only benign papillary pelvic tumors occurred 
during the third decade, and mixed tumors were 
more prevalent during the fourth decade. 

Symptoms in the order of frequency were found to 
be: hematuria, lumbar pain, and discovery of a mass. 
A reversal of this symptom-triad was found in in- 
operable cases. Additional symptoms of anorexia, 
loss of weight, chills and fever, leucocytosis, and 
secondary anemia were also present. In establishing 
the diagnosis intravenous pyelograms were sugges- 
tive and retrograde pyelograms almost conclusive. 
Diagnostic difficulties were encountered in distin- 
guishing blood clot in the pelvis from pelvic tumors 
and early solitary tumor nodule without cyst, or 
between solitary cyst or tumor in a cyst. The re- 
produced chart demonstrates the characteristic pye- 
lographic shadows along with the cytological picture. 

The following classification of tumors was used in 
this study. 


I. Tumors of the renal pelvis 
1. Papillary 
2. Nonpapillary 
II. Tumors arising in the renal parenchyma 
1. Clear-cell carcinoma, or adenocarcinoma, or 
tubular carcinoma 
. Granulocell carcinoma, or adenocarcinoma 
. True hypernephroma 
. Tumor in solitary cyst 


. Multiple tumors with or without cysts in 
sclerotic kidneys 
. Mixed tumors in infants and in adults 
. Miscellaneous tumors: adenoma, fibroma, 
lipoma, hemangioblastoma, liposarcoma 
III. Tumors arising in the renal capsule 


4. Fibroliposarcoma 
5. Fibrosarcoma 


1. Fibroma 
2. Lipoma 
3. Fibrolipoma 


A detailed discussion of the microscopic picture of 
the various tumors is undertaken along with varia- 
tions and graduations. The whole picture of renal 
tumors is correlated from the standpoint of clinical 
findings, symptoms, and pathology. As mentioned 
previously, the series is adequately portrayed, sum- 
marized statistically, and profusely illustrated. 

Cytological grading of renal tumors is not feasable 
except in the case of tumors of the renal pelvis. 
Prognosis is dependent upon such factors as the 
duration of symptoms, the sequence of symptoms, 
size of the tumor, the breaking of gross and micro- 
scopic barriers, the presence of hemorrhages, and 
secondary changes. 

Metastases are either lymphatic or blood-borne 
and are most readily discernible with x-rays. The 
lungs and bone are the most common sites, although 
any organ may be affected, as is seen from autopsy 
studies. 

Determinability of cure is dependent not only on 
the time following surgery but upon the foregoing 
clinical and pathological data. In 2 of the cases 
reported by the author there was a demonstrable 
tumor in the remaining kidney after eight and 
twelve years. Rosert Licu, Jr., M.D. 
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Mclver, R. B.: Injuries of the Ureter and Their 
Management. J. Am. M. Ass., 1944, 124: 1116. 

The management of ureteral injuries depends on 
their cause and on the time that has elapsed since 
they were sustained. If the ureter is injured during 
a surgical operation, immediate repair is indicated. 
The ends of a completely divided ureter may be 
united over a T-tube or over a ureteral catheter 
passed upward to the renal pelvis and downward 
into the bladder. The anastomosis should be free of 
tension, and the sutures, few in number, should not 
include the mucosa and should be lightly tied. A 
patch of fat over the suture line assists in making a 
watertight joint. Drainage to the point of anastomo- 
sis should be provided, preferably of the extraperi- 
toneal type. 

The importance of drainage cannot be overempha- 
sized; it may be extraperitoneal, by preference, or 
transperitoneal, by necessity. 


PENETRATING WOUNDS 


Gunshot and stab wounds require immediate opera- 
tion, particularly when they involve the peritoneal 
cavity. 

SURGICAL WOUNDS 

Accidental injury of the ureter not recognized at 
the time of operation usually results in complica- 
tions, the more common of which are fistula, peri- 
tonitis, and renal infection. In case of noninfected 
wounds, simple hydronephrosis followed by atrophy 
of the kidney may not give rise to acute illness and 
may not require surgical intervention. In the other 
group, urinary fistula develops in from one to three 
weeks, twelve days being the average in the series 
here reported. The fistula may communicate with 
the incision in the skin or with one of the nearby 
body outlets. Intravenous urography was helpful in 
demonstrating the side affected and in locating the 
site of the injury. Cystoscopy and ureteral cathe- 
terization in combination with x-ray and retrograde 
pyelography are the chief diagnostic procedures. 
Nephrostomy, pyelostomy, or ureterostomy are 
necessary emergency measures in cases of obstruc- 
tion or infection. The simplest and quickest drain- 
age should be established for patients who are acute- 
ly ill. This temporary drainage may be sufficient in 
cases of ureteral ligation or incomplete trauma, as 
catheterization from below may be possible when the 
ureteral lumen becomes partially re-established. 

In exceptional cases the introduction of an opaque 
medium by way of the vagina (vaginoureteropyelog- 
raphy), the rectal space (rectoureteropyelography), 
or the fistulous tract (fistuloureteropyelography) may 
aid materially in evaluating the case. These studies 
are made after the acute infection has subsided, and 
are carried out in the following manner: 

A 30 cc. bag catheter of the Foley type is intro- 
duced into the vagina, rectal space, or other fistu- 
lous tract, as the case may be. The bag is inflated to 
block the outlet of the tract, and, with the patient in 
the Trendelenburg position, an opaque medium is 
injected through the catheter by means of a pressure 
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syringe, and the roentgenogram is then made imme- 
diately. 

Intentional surgical wounds of the ureter are made 
for removal of an impacted calculus, for relief of 
obstructions, for removal of a growth, and for vari- 
ous plastic procedures. Various causes may induce 
the fistula thus established to persist. Even after 
nephrectomy a persistent discharge may sometimes 
annoy. both the patient and the surgeon. Uretero- 
grams and fistulagrams, together*and separately, 
will aid in establishing the diagnosis. 


MANIPULATION OF A URETERAL CALCULUS 


Rupture of the ureter, with urinary extravasa- 
tion, cellulitis, and abscess formation, was observed 
in 6 cases of this series, and in each the rupture had 
followed the use of instruments within the ureter. 
One patient died of sepsis from retroperitoneal ab- 
scesses. All intraureteral manipulations and instru- 
mentations should be carried out with gentleness, 
and the surgeon should be prepared for immediate 
open operation if instruments other than ureteral 
catheters are to be employed. It is much safer to 
pass one or more ureteral catheters above an ob- 
structing calculus and allow them to remain in place 
than to pass a wire basket or other instrument that 
might injure the ureteral mucosa or the entire thick- 
ness of the tube. If a basket is used and, after en- 
gaging the stone, the operator finds it difficult to 
extract the instrument, it should be left in place for 
from twenty-four to forty-eight hours, during which 
time gentle traction is made at intervals. 

The ureter which has been injured during the 


manipulation of a calculus should be catheterized 
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immediately and the catheter left in place. If this is 
impossible and extravasation has occurred, im- 
mediate operation might re-establish the lumen, pref- 
erably over a T-tube, one end of the T reaching into 
the bladder, the other up the ureter and the stem 
emerging through the incision. If this procedure is 
not possible, then one must either reimplant the 
ureter into the bladder, transplant the ureter into 
the bowel, transplant the ureter to the skin, or per- 
form a nephrectomy. 


URETEROINTESTINAL ANASTOMOSIS 


In cases of ureteral injury at or above the true 
pelvic inlet, reimplantation into the bladder is im- 
possible. Anastomosis of the upper ureteral seg- 
ment with the colon should receive consideration, 
particularly when (a) there is previous disease or 
damage to the contralateral kidney, (b) the kidney 
under consideration shows a good function, (c) the 
patient understands the operation, and (d) the 
lesion is on the left side. 

In cases of injury to the lower urinary tract, 
the author performed transplantation of the ureter 
into {the colon 1o times in 8 patients, with no 
fatalities. 


THE INJECTION OF CAUSTIC AGENTS 


The accidental injection of a caustic fluid was for- 
merly more likely when sodium hydroxide was in- 
cluded in the cystoscopic setup. This solution was 
easily mistaken for the opaque medium, and, when 
it was injected into the ureter and renal pelvis, 
severe damage to both organs resulted. 

Joun A. Loer, M.D. 
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CONDITIONS OF THE BONES, JOINTS, 
MUSCLES, TENDONS, ETC. 


Dandy, W. E.: Newer Aspects of Ruptured Inter- 
vertebral Discs. Ann. Surg., 1944, 119: 481. 


According to the author the sequence of events in 
low back pain and sciatica is: (1) a sudden, severe 
lift, or twist, tears the capsule at the lateral articula- 
tions, and loosens the joints; (2) these loose joints 
automatically throw an additional strain on the in- 
tervertebral cartilages, which are the third compo- 
nent in the articulations between the vertebrae and 
(3) the results of this sustained trauma is an injured 
disc which protrudes and impinges upon the emerg- 
ing spinal nerve lying immediately in contact with 
the intervertebral disc. 

Since the articular facets of the three lower verte- 
brae participate in the anatomic variation of lateral 
rotation, the high incidence of multiple discs is to be 
expected and exists in practically all cases. In at 
least 5 per cent of the cases three discs are present 
at the time of operation, or will subsequently de- 
velop. Without a proper appreciation of multiple 
discs, any operative treatment will be ineffectual. 
This is one of the principal reasons for the disap- 
pointing results in the past. 

The abnormal mobility of the articular facets can 
be determined at operation by pushing a spinous 
process in the horizontal direction. If this test shows 
mobility there are defective articular facets and at 
the same time a defective disc. This test is regarded 
as absolute with one exception, i.e., when the roent- 
genogram shows a reduced interspace; a fusion or 
partial fusion has then occurred and this may or may 
not reduce or entirely eliminate the movement, the 
result depending upon the duration and degree of 
fusion. This is nature’s attempt at curing a disc— 
the contents of the disc having gradually absorbed 
over a period of many years, but the protrusion may 
remain and compress the nerve. 

Nature’s method of absorbing a disc is the key 
to the proposed surgical treatment, i.e., complete or 
essentially complete removal of the affected discs. 
This is done by thoroughly curetting the interior of 
the disc, extracting its contents, and at the same 
time removing the protruding portion. The end- 
result is fusion of the entire vertebral surfaces. There 
have now been 30 cases in which at an earlier period 
a single disc was removed and return of symptoms 
necessitated reopening the wound for a second disc; 
after six months the vertebrae at the site of the first 
operation are absolutely fixed when the disc has been 
completely removed. Unless a disc is thoroughly 
removed, i.e., if only the protruding sequestrum of 
cartilage is extracted, the surfaces will not fuse, the 
joint remains mobile, and it is more than probable 
that a new protrusion (recurrence) will form. The 
end-result of a cured disc is, therefore, firm fusion of 


the apposing surfaces of the vertebrae. Further- 
more, with this treatment, when properly done, a 
cure must result and if the pain returns another disc 
must be the cause. 

With periodic backaches there is always a loose 
joint, and this is almost the only cause of such back- 
aches. Moreover, there is no difference, except in the 
degree of sciatica, between the cases having large 
protrusions and those with concealed discs. 

It is natural to ask why fusions by autogenous 
grafts to the lumbar spine will not accomplish the 
same result. The answer is that with a graft fusion 
the protruding disc is merely covered up and con- 
tinues to cause sciatica. In several cases that have 
been fused the backache persists as well as the sciat- 
ica because of the defective disc. There can be no 
fusion so complete and effectivé as that obtained by 
denuding of the broad surfaces of the vertebrae. 
Moreover, fusion by removal of the discs is simple 
and requires but a week or ten days in the hospital. 
A spinal graft is a big undertaking; it requires a 
plaster encasement for six weeks and a prolonged 
stay in the hospital, but will not produce a cure. 

Neither the diagnosis nor the localization of discs 
requires intraspinal injections. More than two- 
thirds of the discs (concealed discs) are missed. How- 
ever, the history alone is almost pathognomonic, 
i.e., periodic attacks of low backache plus sciatica, 
both usually (but not always) made worse by cough- 
ing and sneezing (because of the mobility of the 
joint). The localization of the defective disc or discs 
(mobile joints may be preferable) is perfectly simple 
and certain by the mobility test described. The only 
possibility of error in diagnosis is in the event that a 
spinal-cord tumor is present. This occurs in a little 
less than 1 per cent of the cases. It is difficult and 
often impossible to make a differential diagnosis 
solely from routine examinations, but this is no ex- 
cuse for subjecting the 99 per cent of cases to intra- 
spinal injections. If the diagnosis is suspected a lum- 
bar puncture alone is indicated—the fluid will be 
xanthochromic if a tumor is present; there may or 
may not bea positive Queckenstedt test. The author 
states he has missed five tumors in the series of goo 
discs— 700 patients. 

Recently 15 cases of backache without sciatica, 
some with congenitally defective lumbar vertebrae, 
and some with spondylolisthesis, have been treated 
by the same procedure, i.e., removal of the inter- 
vertebral discs to produce vertebral fusion. The re- 
sults in backache without sciatica are precisely the 
same as those with sciatica. Sufficient time has not 
elapsed to determine the results in the defective 
vertebrae and spondylolistheses. 

The author calls attention to the medical classic of 
Goldthwait, published in 1911. The anatomic weak- 
ness of the spinal column to which the author has 
alluded has long been known to orthopedic surgeons 
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and has been considered by them to be the potential 
source of low back pain and sciatica. Ghormley has 
very aptly called it the “facet syndrome” which is 
probably responsible for the backache. But Gold- 
thwait not only described the anatomic variation of 
the three lumbar facets and ascribed to them the low 
backache, but he postulated the development of rup- 
tured intervertebral discs upon the same basis, and 
this was eighteen years before the first disc was 
found at operation. This remarkable anticipation of 
ruptured discs and their cause was made from care- 
ful studies in the anatomical laboratory and was 
prompted by a negative surgical exploration in 1 
of his patients whose symptoms he always main- 
tained could only be caused by a ruptured inter- 
vertebral disc. Rosert P, Montcomery, M.D. 


SURGERY OF THE BONES, JOINTS, 
MUSCLES, TENDONS, ETC. 


Rowe, M. L., and Ghormley, R. K.: The Brackett 
Operation for Ununited Fracture of the Neck 
of the Femur. A Report of 34 Cases. J. Bone 
Surg., 1944, 25: 249. 

The authors believe that better mechanical func- 
tion can be obtained by reconstruction operations in 
ununited fractures of the femoral neck than by 
osteotomy. They suggest the use of the Brackett 
operation when the femoral head is viable and the 
degree of absorption of the femoraf neck rules out 
the use of a bone-grafting procedure. The Brackett 
operation is described in detail with accompanying 
plates. Magnuson’s modification is also described. 

Thirty-four cases in which the Brackett operation 
had been performed are discussed. In 13 cases no 
internal-fixation devices were used; in 11 cases a 
single vitallium screw was introduced through the 
transplanted greater trochanter; and in 10 cases 
other means of internal fixation were used. In the 
series of 34 cases 1 death occurred from bacteriemia 
secondary to infection of the wound. There were 10 
other postoperative complications. 

In judging results, it was decided that the ability 
to walk without support and the possession of a prac- 
tical range of painless motion such as would allow 
the carrying on of normal activity were the criteria 
of a good result. The ability to get about with a cane 
with a slight degree of pain and limitation of motion 
were considered a fair result. When the patient de- 
tived no benefit from, or was worse after, the opera- 
tion, the result was classed as poor. 

In the entire series of 34 cases the results were: 

Good—23 cases or 67.7 per cent 

Fair—s5 cases or 14.7 per cent 

Poor—6 cases or 17.6 per cent 

The best results were obtained when a vitallium 
screw was used. Slipping of the fragments after good 
position at operation accounted for 4 of the 6 fail- 
ures. It is the authors’ opinion that good results may 
be obtained in up to go per cent of the cases in which 
the operation is carefully done and the fragments are 
adequately transfixed. Dante: H. Levintaat, M.D. 
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Davis, A. G.: Fibular Substitution for Tibial De- 
fects. J. Bone Surg., 1944, 25: 229. 

Six cases of nonunion of the tibia in which ordi- 
nary bone-graft operations seemed inadequate are 
presented. The method employed consisted in using 
the fibula for reinforcement and substitution of the 
defective tibia. In some cases a sliding or inlay graft 
was employed. The result was a synostosis between 
the fibula, the tibial fragments, and the graft. 

The technique is illustrated and described in de- 
tail. The operative field is considerable and the 
danger of infection is acute, especially in cases of 
nonunion with draining sinuses. However, penicillin 
or sulfonamides used locally and internally make 
this procedure relatively safe. In spite of the use of 
sulfonamides, 2 cases were complicated by prolonged 
serous drainage. The author thought that the screws, 
sulfonamides, and the pre-existing low-grade infec- 
tion led to drainage. After removal of the screws and 
the surrounding granulations, healing occurred. 

In the discussion M1Lcu pointed out that this pro- 
cedure should be used only for intractable cases 
when simpler procedures have failed. Key empha- 
sized the technical difficulty of such an operative 
procedure. Georce I. Retss, M.D. 


White, J. C.: Pain After Amputation and Its Treat- 
ment. J. Am. M. Ass., 1944, 124: 1030. 


Incapacitating pain after amputation may be due 
either to irritation of end-bulb neuromas in the 
stump or, in the case of a phantom limb with per- 
sistence of pain and postural sensations, to the pro- 
jection of sensations from the sensory areas of the 
cerebral cortex. 

Local pain, burning, and tenderness which are 
confined to the actual stump can be relieved by: (a) 
chemical or surgical interruption of the regional 
sympathetic outflow (these relatively minor and 
nonmutilating procedures are effective in an en- 
couraging proportion of cases, especially when vaso- 
constriction and sweating are present to an abnor- 
mal degree), and (b) section of. the spinothalamic 
tract (chordotomy). 

The peculiar pain and unpleasant postural sensa- 
tions of the phantom limb will occasionally respond 
to sympathectomy or chordotomy, especiaily if the 
operation is performed at an early date, but these 
procedures invariably fail when the personality has 
started to deteriorate from prolonged suffering, in- 
trospection, and morphine addiction. 

In treating difficult problems of this sort it must 
always be borne in mind that any ineffectual and 
mutilating procedure, by adding another psychic 
trauma, must inevitably result in further suffering 
and loss of morale. Experience has taught that a 
single resection of a neuroma is justifiable if the 
neuroma is definitely tender and the pain can be re- 
lieved by infiltration of procaine hydrochloride. 
Repeated excision of neuromas, neurectomy, ream- 
putation at higher levels, and resection of posterior 
spinal roots consistently fail and should never be 
used. 
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In the most severe forms of phantom-limb pain, 
in which, in the past, patients have sunk into hope- 
less invalidism or become morphine addicts or sui- 
cides, it may be possible to obtain relief by new 
types of surgical procedures directed at the highest 
centers in the brain. These comprise resection of the 
contralateral postcentral sensory convolution, from 
which the phantom sensations appear to be projected, 
or bilateral division of the frontal association fibers, 
which may be effective by freeing the patient of his 
intense introspection and anxiety. At present both 
must be regarded as purely experimental procedures, 
which will require extensive investigation before 
their therapeutic value can be estimated. The 
reason for presenting these procedures in their pres- 
ent theoretical stage is to call attention to their 
possibilities with the hope that they may aid in the 
solution of a hitherto insoluble problem. 

RosBert P. Montcomery, M.D. 


FRACTURES AND DISLOCATIONS 


Loomis, L. K.: Internal Fixation of Fractures of the 
Patella with Cotton Suture Material. Surgery, 
1944, 15: 602. 

Various suture materials have been used for inter- 
nal fixation of fractures of the patella. The multi- 
plicity of materials used at once suggests the inade- 
quacy of any one of them. 

Cotton has many superior qualities to wire, which 
is the most popular suture used: 

1. Undesirable electrolytic reactions which are 
associated with wire do not occur with cotton. Elec- 
trolysis causes disintegration of metal which results 
in increased tissue reaction and weakening of the 
wire. 

2. Cotton may be tied rather than twisted and, 
thus, breakage either at the time of operation or 
later is not a problem. 

3. Joint reactions often associated with the pres- 
ence of wire have not been observed with cotton. 

















Fig. 1. (a) Slightly curved transverse skin incision; (b) 
double strand No. 10 crochet cotton loop and two anterior 
sutures of crochet cotton; and (c) sagittal section showing 
loop and anterior suture through patella. (d) Patella is 
repaired with crochet cotton and the capsule is closed with 
interrupted sutures of quilting cotton. 


Some other noteworthy attributes of cotton are: 

1. Cotton can be easily and thoroughly sterilized 
by boiling for twenty minutes or autoclaving for ten 
minutes at 15 lb. of pressure. In boiling, shrinkage 
of the material must be considered; the cotton should 
not be wound on a rigid spool. 

2. Cotton maintains its tensile strength 100 per 
cent at the tenth day of wound healing. 

3. It causes little tissue reaction. 

4. A practical consideration is the availability of 
mercerized or nonmercerized cotton at any dime 
store at nominal cost. 

In this study of 11 cases, and 6 additional of 
Dixon, cotton suture material was used for internal 
fixation of simple transverse fractures of the patella 
with wide separation of the fragments. In this type 
of fracture it is usually possible to secure an exact 
reduction with a smooth articular surface by opera- 
tion. 

The operative technique is described in detail. 
The subcutaneous tissues and skin are approximated 
with interrupted sutures of quilting cotton. The 
wound is dressed, a posterior plaster splint is applied 
from the ischial tuberosity to beyond the toes with 
the knee in extension, and the hip is flexed to 135 
degrees for two days to relax the rectus femoris 
muscle. After three weeks the splint is removed and 
active motion, heat, and massage are started. 

In none of these 24 cases has there been any wound 
infection and in no case has removal of the cotton 
loop been necessary. All of the patients had a useful 
range of motion within from six to eight weeks and 
were able to resume their regular occupations at that 
time. There was minimal joint effusion and minimal 
local reaction to the cotton loop and cotton sutures. 
The author’s study includes 7 cases of intra-articular 
fractures of the olecranon process. 

RoBert P. Montcomery, M.D. 


ORTHOPEDICS IN GENERAL 


Mayer, L.: The Significance of the Iliocostal Fascial 
Graft in the Treatment of Paralytic Deformi- 
ties of the Trunk. J. Bone Surg., 1944, 25: 257. 


From a study of 38 cases of poliomyelitis with 
paralysis of the trunk muscles, the author has tabu- 
lated three groups of paralytic deformities of the 
trunk depending upon the involvement of the ab- 
dominal muscles and the quadratus lumborum. 

Group 1. Unilateral paralysis of the abdomina! 
muscles and the quadratus lumborum resulting in a 
downward tilt of the pelvis on the same side with a 
fixed paralytic pelvic obliquity and a lumbothoracic 
scoliosis convex to the paralyzed side. 

Group 2. Unilateral paralysis of the abdominal 
muscles with an intact quadratus lumborum result- 
ing in a scoliosis, convex toward the paralyzed side, 
but, because of the intact quadratus, there is no pel- 
vic tilt and no fixed pelvic obliquity. 

Group 3. Bilateral paralysis of the recti abdominis 
and weakness of the lateral and transverse abdomi- 
nal muscles resulting in a sagging abdomen, increased 
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Fig. 1. Modification of Lowman’s fascial-transplant operation. 


lumbar lordosis, forward tilting of the pelvis, and a 
horizontal sacrum. 

The author stresses the importance of recognizing 
weakness of the trunk muscles as early as possible 
following an attack of poliomyelitis in order to check 
the development of deformities. He recommends 
various tests, among them the lateral swinging tests 
and the pelvic elevation test for the quadratus. lum- 
borum. 

In the treatment of these deformities following 
correction by push-and-pull devices and turnbuckle 
casts, supplemented if necessary by stripping opera- 
tions to release contracted structures, permanent 
correction can be secured, not by fusion of the spine 


alone, but by the iliocostal fascial graft which effec- 
tively supports the tilted pelvis and helps to restore 
normal muscle balance to the involved trunk mus- 
cles. In some cases this may be supplemented by 
fusion of the spine. 

The author describes in detail a modification of 
Lowman’s fascial-transplant operation which con- 
sists essentially of the passing of a flat strip of fascia 
lata through a broad tunnel lying just above the deep 
abdominal fascia to connect the ninth rib and the 
iliac crest. In the 38 cases reported, 46 fascial trans- 
plants (8 bilateral) were done with no mortality, and 
in 30 cases the results were excellent or good. 

DanteEt H. LevintHat, M.D. 
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Cleveland, M., Willien, L. J., and Doran, P. C.: 
Surgical Treatment of Internal Derangement of 
the Knee Joint Among Troops in Training at 
Fort Jackson, South Carolina. An End-Result 
Study. J. Bone Surg., 1944, 25: 329. 


This study was carried out to determine whether 
or not elective surgery upon the knee joint is worth 
while from a military standpoint. The facts which 
the station bospital personnel wanted to know were: 

1. Whether or not an internal derangement of the 
knee joint should be operated upon in the military 
forces. 

2. Which type of injury responds best to surgery, 
and into which duty-classification do the soldiers 
fall after operation? 

3. When a soldier has a long history of knee dis- 
ability and injures his knee shortly after entering the 
armed forces, should he be subjected to surgery or 
reclassified to limited service without surgery? 

4. What proportion of successful rehabilitations 
result from surgery of internal derangement of the 
knee joint? It is assumed that when a knee will 
stand the routine of army life the rehabilitation is 
certainly complete. 

The end-results outlined in this article are the 
results of a study of 76 arthrotomies performed on 
75 soldiers during 1942 for internal derangement of 
the knee. The average length of army service in this 
group was eleven and one-half months. The average 
age of these soldiers was twenty-six years. Forty- 
four per cent of the individuals were from the in- 
fantry. Forty-one were considered to have been 
injured “inline of duty,” while in 34 cases the condi- 
tions were considered as having existed prior to 
induction. In 63 cases there was a history of injury 
to the knee joint, but in 12 there was no history of 
trauma. The right knee was involved 40 times and 
the left 35 times. 

Tear of the medial meniscus was 8 times as preva- 
lent as tear of the lateral meniscus. Osteochondritis 
was diagnosed in 13 instances. In 8 arthrotomies no 
pathological condition was demonstrated. The av- 
erage hospital stay for this series was fifty-eight days 
after operation. According to the known end-re- 
sults, 46 per cent of the patients are doing full duty; 
43 per cent were reclassified for limited service; 5 per 


cent were reclassified for limited service prior to 
operation, and 7 per cent were discharged with a 
Certificate of Disability. 

About 50 per cent of the patients have been re- 
habilitated by surgical treatment and returned to 
full duty. Among the patients who had osteochond- 
ritis 50 per cent were returned to full duty; 71.4 per 
cent of the officer group and only 33.3 per cent of the 
private-soldier group have returned to full field duty. 
In approximately 50 per cent of the cases in which 
the end-result is known, the injury was incurred in 
“line of duty” and approximately 50 per cent of 
these were rehabilitated to return to their former 
military status. Approximately 50 per cent of those 
with a history of an injury existing prior to induction 
were returned to full duty. Whether or not the injury 
was incurred in the line of duty apparently is not an 
important factor in rehabilitation. 

Of the 27 patients reclassified for limited service, 
approximately 50 per cent had been in the army less 
than six months prior to operation. Among the 29 
patients who returned to full duty, 31 per cent had 
been in the army less than six months prior to opera- 
tion. This suggests that the older men in terms of 
service obtain a better end-result. Again, a higher 
percentage of the men from the infantry are re- 
classified to limited service. 

Apparently the emotional stability and personal- 
ity of the soldier or officer plays a considerable role in 
the end-result of this type of case. The conclusion 
has been reached that those candidates who are 
unstable and generally poor soldier material should 
be reclassified for limited service without surgery. It 
is also the opinion that if the patient is an officer, a 
non-commissioned officer, or a cadet he is twice as 
likely to return to full duty as is a private soldier. 
Those individuals with intra-articular fractures, with 
or without damage to the intra-articular cartilage, 
and all with injuries involving both menisci have 
been reclassified for limited service or discharged 
from the army. Fifty per cent of the patients with 
osteochondritis have been reclassified for limited 
service. Only 4 of 75 patients with an intra-articular 
derangement of the knee joint have merited a Cer- 
tificate of Disability Discharge. 

RICHARD J. BENNETT, JR., M.D. 
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BLOOD VESSELS 


Buxton, R. W., Farris, J. M., Moyer, C. A., and 
Coller, F. A.: Surgical Treatment of Long- 
Standing Deep Phlebitis of the Leg. Surgery, 
1944, 15: 749. 

A large portion of the patients seen in many 
vascular clinics over the country fall into the un- 
fortunate group with chronic phlebitis. In these 
patients swelling of the leg or legs has persisted over 
a long period of time. The skin has become thick- 
ened, infiltrated, and pigmented, the leg is heavy 
and painful, especially with long standing, and the 
later sequelae of dermatoses, indurations, and ulcera- 
tion are frequently present. The authors review the 
history of the surgical procedures that have been 
used in the treatment of this condition and sum- 
marize the anatomy of the veins of the lower ex- 
tremity. 

In viewing the patient with a long-standing, deep, 
chronic thrombophlebitis, one is impressed by at least 
three possible factors contributing to the visible 
effects of the disease: (1) thickening and tortuosity 
of the walls of a vein and final destruction from 
scarring of a part or all of its valves; (2) vasospasm, 
resulting in a cold, cyanotic extremity; and (3) often 
a brawny edema suggesting a variable element of 
lymphatic obstruction. Obviously, the femoral or 
iliac veins, once thrombosed, lose the function of 
their valves so that in the erect position blood must 
pour down a valveless vein and returning blood 
must take, in part, collateral valved pathways. 
When the phlebitic process is extensive even these 
must be, in part, incompetent. Under the clinical 
circumstances of venous block, or increased venous 
pressure, all of the factors making for increased 
lymph formation—in the sense of added capillary 
filtration—will operate; but lymph will not flow 
rapidly from the part unless such measures as active 
or passive motion, or posture are taken to assure 
movement of fluid in the lymph capillaries. 

The solution of the problem presented in the light 
of these factors then depends upon the release of 
vasospasm and the introduction of a procedure to 
replace the destroyed valvular system in the femoral 
vein. The authors have attempted to solve these 
two problems by ligation of a portion of the femoro- 
iliac system. They have had unsatisfactory perma- 
nent results with repeated lumbar sympathetic 
novocain blocks and have not in any way been fully 
convinced of the importance of permanent lymphatic 
obstruction in any of their patients. 

At the time of this report the authors had per- 
formed femoral ligation upon 21 patients for 
chronic deep thrombophlebitis. In 1 of these pa- 
tients subsequent ligation of the vena cava was 
necessary. As yet no ligation of the iliac veins alone 
has been carried out for this disease. Whenever 


superficial varicosities were present in these pa- 
tients, ligation of the varicosities was done before 
the decision to institute femoral ligation was made. 
No injection therapy was used in conjunction with 
the ligation. In those patients in whom ulcerations 
persisted, when swelling and pain were not re- 
lieved, or in whom venograms demonstrated block 
or varicosities in the deep venous system, the femoral 
or caval systems were ligated. Venography was not 
carried out on the patients unless symptoms per- 
sisted after the indicated ligations had been carried 
out in the superficial systems so that ligation of the 
deep systems was never based upon venographic 
evidence of the disease alone. It was attempted to 
limit ligation to individuals of less than fifty-five 
years of age, although 2 patients were older than 
this empirical age limit at the time of ligation. No 
patient with demonstrable advanced arterial disease 
was accepted for this procedure. At the time of this 
report it had been five months since the first patient 
had femoral ligation for chronic deep thrombophle- 
bitis. In no instance was demonstrable harm done. 
Sixteen of the 21 patients so treated showed defi- 
nite improvement; 6 developed superficial varices 
following femoral ligation and these have been 
ligated as they appeared. In 7 patients persistent or 
increased swelling of the leg occurred following 
ligation. This swelling was controlled in 4 patients 
by a short period of bed rest. In 3 patients a period 
of bed rest was not practicable. Fourteen patients 
had chronicleg ulcers at the time of ligation of the fe- 
moral vein. Following ligation, complete healing of the 
ulcers took place in 4 patients, healing was progressing 
satisfactorily and steadily in 4 other patients, while 
in an additional 4 patients no change in the size of 
the leg ulcers has occurred. In 3 patients operation 
was done too recently for a demonstrable change to 
be noted. Paut W. Scuarer, M.D. 


Greeley, P. W., and Throndson, A. H.: Arteriovenous 
Aneurysm Resulting from Application of the 
Roger Anderson Splint. J. Am. M. Ass., 1944, 
124: 1128. 


The authors present a case showing a rather un- 
usual complication resulting from the application of 
a Roger Anderson splint in the treatment of an 
oblique fracture through the right angle of a mandi- 
ble. Because the mandible was edentulous pos- 
teriorly, a Roger Anderson external pin fixation 
splint was used to stabilize the posterior fragment in 
the reduced position. At the time of application of 
the splint, one of the pins accidentally injured the 
underlying facial artery and vein. A swelling with 
pulsations developed immediately. The mass grew 
quickly to the size of a walnut. Pulsation continued 
for about one month, following which the mass grad- 
ually solidified but remained approximately the 
same size. 
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Fig. 1. Location of thrombotic arteriovenous aneurysm. 


The splint was removed six weeks after application 
with evidence of good union at the fracture site. 
Three weeks later the tumor was explored and found 
to be a thrombotic arteriovenous aneurysm. This 
was removed by resection between the ligated proxi- 
mal and distal ends of the facial artery and vein. 

PauL MERRELL, M.D. 


Morton, J. J., and Scott, W. J. M.: Ligation of the 
Abdominal Aorta for Aneurysm. Ann. Surg., 
1944, 119: 457. 

The authors record the results of ligation of the 
abdominal aorta in a patient with aortic aneurysm 
and rupture into the left retroperitoneal lumbar 
space. 

The severe pain and anuria of this patient pointed 
to a urological cause but examination did not seem 
to bear it out. Aneurysms of the abdominal aorta 
frequently have been regarded as due to urological 
diseases, such as renal lithiasis, renal tumor, peri- 
renal hemorrhage from trauma, hydronephrosis, or 
perinephric abscess. A mass was felt in the left lower 
abdomen but pulsation in it was not elicited in the 
first days. 

When the aneurysm has had a traumatic cause 
and the patient has youth and elastic vessels, opera- 
tions such as those performed by Bigger have a 
happy outcome. However, in individuals with 
aneurysms on an arteriosclerotic basis and with 
other calcified areas in the vessels, the chances for 
cure are much less favorable. Bigger emphasizes 
that aortic occlusion is unjustifiable in patients with 
extensive diffuse calcifications of the aorta. Elkin 
claims that an efficient collateral circulation rarely 
exists about an aortic aneurysm. Consequently, 
occlusion should be partial only and not complete; 
otherwise, gangrene of the extremities will result. 
In case the collateral circulation has developed well, 
recurrence of the aneurysm in a short time is likely. 
Ligation of the aorta above the region of the celiac 
or renal vessels cannot be tolerated as it jeopardizes 
the vitality of the intestines and kidneys. Ligation 
in continuity of a large artery will almost invariably 


be followed by gradual cutting through of the liga- 
tures and either hemorrhage or re-establishment of 
the channel. If the proper time could be estimated, 
excision of the involved artery would seem to be a 
logical step unless an endoaneurysmorrhaphy can 
be done. 

Pearse claims that all methods for occluding a 
large artery which depend upon external compression 
are dangerous. Methods used in animals are a spring 
screwed into the lumen of the aorta, extravascular 
occlusion by a sheet of cellophane, and occlusion of 
the aorta by rubber bands. Of all the external liga- 
ture material used, the authors note that cotton tape 
seemed to be the most applicable. 

A detailed history of the authors’ case is presented. 
The patient described in this report developed gan- 
grene in the postoperative period, which required 
amputation of the left thigh. A trigger zone was 
defined in his case, and by a simple redivision of the 
trunks of the sciatic and lesser sciatic nerves he was 
relieved of his symptoms toa large extent. 

The authors note that postmortem studies of the 
collateral circulation of this patient were carried out 
by injection of a radiopaque latex mass. This 
gave an excellent demonstration of the important 
collateral anastomoses through the two lower lum- 
bar and iliolumbar arteries to the left internal iliac 
artery. This latter artery had slightly enlarged 
channels but its branches were normal in their dis- 
tribution. The middle sacral and left lateral sacral 
arteries were filled with injection material and were 
easily dissected out. The left common iliac and the 
left external iliac arteries were completely occluded. 
No evidence of a previous rupture of the left common 
iliac artery could be demonstrated. The openings of 
the lumbar arteries into the aneurysmal sac were 
patent. All the arteries of the right pelvis and right 
extremity were filled with the latex material and 
appeared to be normal. 

Rupture of an abdominal aortic aneurysm into the 
gastrointestinal tract is a rare complication. In the 
present instance, the causative factor was a foreign 
body, the tape ligature, which would place this case 
in a different category. 

HERBERT F, Tuurston, M.D. 


Ugé6n, C. V. A., De Estable, M. C., and Lockhart, J.: 
Ligation of the Left Branch of the Pulmonary 
Artery for Extreme Hemoptysis (Ligadura de la 
rama izquierda de la arteria pulmonar por hemoptisis 
grave). Bol. Soc. cir. Chile, 1943, 14: 558. 


The authors report the case of a white male pa- 
tient, thirty-three years of age, who had been sent in 


to the hospital from the mines. Following initial 
improvement after resection of the seventh rib and 
drainage of multiple fetid pulmonary abscess cavi- 
ties involving the lower third of the left lung, 
hemoptysis, accompanied by bleeding from the drain- 
age opening, appeared sixteen days after operation 
and became progressively worse. 

Under local anesthesia with pentothal sodium, 
10 cm. of the third rib on the left side were resected, 
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and the left branch of the pulmonary artery was 
isolated in the tissues of the left hilus of the lung 
and ligated with a linen thread. During the opera- 
tion 500 cc. of blood were given by the drop method, 
and oxygen was continuously administered during 
the ligation. The patient ceased bleeding and began 
to improve rapidly, although fever continued for 
some time. This disappeared later, coincident with 
the resorption of a pleural effusion, but there was 
still some expectoration at the time the report was 
being made. Seven days after the intervention the 
blood had practically returned to normal, and a later 
roentgenographic examination disclosed what ap- 
peared to be a dense homogeneous opacity occupy- 
ing the lower third of the left lung, which even then 
was diminishing in density. In less than two months 
the patient was up and about. 

In the discussion, FossaT1, JR., cites a case ob- 
served by him. In the attempt to ligate the pul- 
monary artery a large vessel was torn with an im- 
mediate lethal result. 

ETCHEGORRY Cites an instance in his experience in 
which the drainage of immense abscess cavities in the 
upper part of the right lung proved insufficient, and 
he considered performing the described operation to 
obtain more adequate drainage as a preliminary 
measure to asecondary operation ; however, the parti- 
tions between the cavities could be broken down 
without bleeding. The patient then began to bleed 
the day following the secondary operation and liga- 
tion of the pulmonary artery was again considered; 
however, the patient’s condition did not seem to 
permit it. He died forty-eight hours later. 

Joun W. BRENNAN, M.D. 


BLOOD; TRANSFUSION 


Duras, F. P.: Measurement of the Circulation 
Time with Saccharin. Lancet, Lond., 1944, 246: 
303. 

Recognition of early heart failure and its differ- 
ential diagnosis from affections of the lungs and 
kidneys is a task often confronting the general prac- 
titioner as well as the consultant. At medical 
schools heart-valve diseases are most commonly 
demonstrated because they have a richer symp- 
tomatology than other heart lesions and are there- 
fore preferred for teaching. The beginner often 
stands puzzled before a heart which is affected by 
other than valve disease. Roentgenology and elec- 
trocardiography have helped to clear the fields, but 
an electrocardiograph and an x-ray plant are not 
always at the disposal of the general practitioner, 
and, even if they are, correct interpretation of the 
findings needs long experience. 

Measurement of the circulation time offers a sim- 
ple means of recognizing and indexing a differential 
diagnosis. The velocity of the blood flow depends 
on the cardiac output, provided the volume of cir- 
culating blood remains the same, and the cardiac 
output is inversely proportional to the circulation 
time. The test, of course, cannot provide the sole 
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basis for a diagnosis any more than can roentgen- 
ology and electrocardiography, but with the clinical 
and other findings, the circulation time is a help, and 
it is easy to determine in the home. 

In tests done at the General Hospital, Northamp- 
ton, the saccharin method recommended by Fish- 
berg and his colleagues was found satisfactory. The 
arm-to-tongue circulation time is measured. Two 
and one-half grams of soluble saccharin is dissolved 
by heating in 2 cc. of sterile distilled water; the solu- 
tion should be heated only enough to dissolve the 
saccharin, since, if it is heated too much, evaporation 
causes recrystallization when the needle of the 
syringe is brought into contact with the solution. 
The technique is simple if the solution is available in 
ampules. The solution is injected into a cubital vein 
and the patient is told that he will experience a 
sweet taste which he should announce immediately. 
To allow for circulatory readjustment after the use of 
the tourniquet and the venepuncture, one should 
wait at least a minute after the needle is inserted 
before injecting the solution, but then it should be 
injected as quickly as possible. The time is meas- 
ured between the injection and the moment when the 
patient announces the sweet taste (which travels 
from the root of the tongue to the tip and vanishes 
quickly). The period can be checked by an ordinary 
watch, but a stop watch is better. The normal cir- 
culation time as measured by this method is between 
nine and sixteen seconds. There are no untoward 
reactions, and the patient finds the sweet taste 
pleasant. 

The circulation time is prolonged in early failure 
of the left side of the heart (sometimes up to forty- 
five seconds or more), in failure of the right ven- 
tricle, in mediastinopericarditis, and in pericardial 
effusion (hypodiastolic failure). Digitalization re- 
duces the circulation time. In well compensated 
valve lesions or hypertension, and angina pectoris 
and arrhythmia without heart failure, the circulation 
time is normal. The value of the measurement of the 
circulation time in the differential diagnosis of failure 
of the left heart from pulmonary affections is ob- 
vious. The circulation time is normal in bronchial 
asthma but prolonged in cardiac asthma. Dyspnea 
due to compression of the trachea or bronchi, 
dyspnea and cyanosis in emphysema (without heart 
failure), and pneumonia have a normal circulation 
time. It is helpful in deciding whether edema of the 
legs, ascites, or enlargement of the liver is due to 
failure of the right side of the heart. Thyrotoxicosis 
fever, and anemia may shorten the circulation time 
and so make recognition of early heart failure diffi- 
cult. In congenital interventricular septal defects 
the circulation time is shortened. In one-sided 
pneumothorax the circulation time can be very fast, 
because the heart has to maintain the minute volume 
through the uncollapsed lung. Measurement of the 
circulation time may be a help for observing im- 
provement in a case of heart failure, for the circula- 
tion time may diminish before edema and dyspnea 
have disappeared. Joun E. Krexpatricx, M.D. 
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Barcroft, H., Edholm, O. G., McMichael, J., and 
Sharpey-Schafer, E. P.: Posthemorrhagic 
Fainting; Study by Cardiac Output and Fore- 
arm Flow. Lancet, Lond., 1944, 246: 480. 


The authors note that vasovagal fainting reac- 
tions, with acute fall of the blood pressure and slow 
pulse demand detailed study because they constitute 
one manifestation of hemorrhagic or oligemic shock. 
They become increasingly frequent as hemorrhage 
increases in magnitude. Observations were made by 
the authors on healthy young male volunteers. The 
method used is described in detail. 

Serial estimations of cardiac output in 7 subjects 
who fainted after hemorrhage showed that the acute 
fall in the blood pressure could not be accounted for 
by a further fall in the cardiac output. Therefore, it 
must have been due to a sudden decrease in total 
peripheral resistance. Five of 6 subjects showed an 
increase in forearm blood flow during fainting. The 
forearm, minus skin, consists of about 70 per cent 
muscle so there can be little doubt that the dilator 
reaction takes place entirely in the muscle arterioles, 
since Lewis has already indicated that skin pallor is 
incompatible with increased flow and Weiss has 
found decreased hand flow in fainting. The authors 
note that recent plethysmographic studies of blood 
flow in the forearm and calf of the leg show that a 
given procedure affects both flows in the same direc- 
tion. It seems likely that the vessels of the whole 
skeletal musculature react in the same way, possibly 
varying in degree. 

The increased muscle flow. during the faint is not 
the result of diminished resistance to the blood- 
stream from loss of muscle tone during the faint. 
Barcroft and others blocked the motor nerves to the 
forearm muscles in two sympathectomized subjects 
and found that muscular paralysis did not increase 
forearm flow. Although the authors produced dis- 
tinct vasodilatation in muscle by means of adrenaline 
infusions in man after bleeding 840 cc., this failed to 
produce any of the other phenomena of the faint 
reaction. 

A nervous mechanism was next considered. The 
blood vessesls of the resting forearm muscles are, like 
those of the fingers, kept tonically constricted by 
nervous impulses. In 6 subjects procaine block of 
the nervous pathways to the forearm muscles abol- 
ished the vasodilator reaction during fainting. It 
was noted that the muscle vasodilation during the 
faint is mediated by vasomotor nerves. 

Lewis suggested that the similarity between the 
vasovagal syndrome and the effects of stimulation of 
the carotid sinus might be explained by assuming 
that the same central and efferent mechanisms were 
involved in both cases. This suggestion is not sup- 
ported by the authors. They believe that since the 
efferent impulses involved in the carotid-sinus reflex 
produce a well marked splanchnic vasodilatation, 
this dilatation would be expected to dominate the 
picture. This does not happen in posthemorrhagic 
fainting. If the faint is a reflex, it follows an unrec- 
ognized pathway. One possibility is that a low pres- 


sure in the right auricle may be the trigger mechan- 
ism on the afferent side. All vasovagal faints are 
associated with the upright or sitting posture, bleed- 
ing, or other means of reducing return of blood to the 
right heart. The authors have found that the “re- 
transfusion”’ of blood removed by release of cuffs on 
the legs has promptly restored the tone of the muscle 
arterioles. 

In summarizing, the authors note that during 
fainting after hemorrhage, cardiac output and right 
auricular pressure are often substantially unchanged. 
The acute fall in blood pressure cannot be explained 
by bradycardia and decreased cardiac output; it is 
due to peripheral vasodilatation. Forearm blood 
flow is approximately doubled; since the blood pres- 
sure is about halved this indicates pronounced vaso- 
dilatation. If vasodilatation, which is in the arteri- 
oles of the underlying muscle, occurred throughout 
the body musculature, there would be a considerable 
drop in the blood pressure, possibly great enough to 
explain the fall in fainting. The vasodilatation is 
mediated by vasomotor nerves. 

HERBERT F. Tuurston, M.D. 


Demy, N. G.: Erythroblastosis Fetalis in Identical 
wins. Am. J. Obst., 1944, 47: 554. 


The occurrence of erythroblastosis fetalis in iden- 
tical twins is reported. The obstetrical history of the 
mother is reviewed and is typical for the condition. 
The fact that the disease was mild in one infant and 
severe in the other is explained on the basis of a 
difference in defects in the placenta which allowed 
one twin to receive more antibodies than the other. 
A comparison is made between the disease when it 
occurs in identical twins and when it occurs in fra- 
ternal twins in which only one baby is affected. 

J. Rosert Wittson, M.D. 


Potter, E. L.: A Double-Ova Pregnancy in Which 
the Rh+ Twin Developed Erythroblastosis. 
J. Pediat., S. Louis, 1944, 24: 449. 

A case of twins, one of whom died of erythroblas- 
tosis while the other remained normal, is reported. 
The affected twin and the father were Rh+; the 
normal twin and the mother were Rh—. It is con- 
tended that the father was heterozygous for the Rh 
factor and that two ova were fertilized, one by a 
sperm carrying an Rh-+ gene and the other by a 
sperm carrying an Rh— gene. The Rh— mother 
had been sensitized to the Rh factor either in the 
previous pregnancy, when an Rh-+ fetus had been 
carried, or, possibly, during the course of this preg- 
nancy by the Rh+ twin. The antibodies produced 
in the mother passed through the placentas of both 
fetuses but affected only the one which was Rh-+. 
The cells of the Rh+ fetus contained the Rh antigen 
and could be agglutinated by the Rh antibodies; the 
cells of the Rh— fetus contained no antigen and 
therefore could not be agglutinated. The fetus 
whose cells were agglutinated developed erythro- 
blastosis; the one whose cells were not agglutinated 
remained well. Ernest E. ArnHEm, M.D. 
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Taylor E. S., Thalhimer, W., and Cooksey, : 
The Organization ofa Red Blood Cell Nrwnafn: 
sion Service. J. Am. M. Ass., 1944, 124: 958. 

The authors note that attention has recently been 
focused on the use of red-cell residues that are by- 
products of plasma production as a substitute for 
whole-blood transfusions in the treatment of anemia. 
A brief history of experimental work on this use of 
red cells is presented. 

A total of 18,000 red-cell transfusions have been 
given by the authors. The majority have been type- 
specific. The cells have been resuspended in pyrogen- 
free isotonic solution of sodium chloride up to the 
original 500 cc. volume. In other reports the clinical 
results of this work are being presented in detail. 

On the basis of these early studies, a Red Blood 
Cell Transfusion Service has been organized, to be 
conducted by the technical staff of the American 
Red Cross Blood Donor Service. The technical op- 
erations of the service are under the supervision of 
the Division of Medical Sciences of the National 
Research Council through its Subcommittee on 
Blood Substitutes. The Red Blood Cell Transfusion 
Service is operated locally through Red Cross blood 
donor centers, under the control in each center of its 
technical supervisor. It is being initiated only in 


those centers that are sufficiently near processing 
laboratories to allow close collaboration in a short 
time. The service is without cost to those served. 
The methods and technique prescribed for the 
preparation, storage, and administration of the red 
blood cell. suspensions are presented in detail. As 
experience is accumulated, it is hoped that with the 


use of preservative solutions the service may be ex- 
tended and the red cell suspensions transported over 
a considerable area with a longer dating. The com- 
bination of these red cells with other types of blood 
substitutes, such as gelatin solution, offers investi- 
gative possibilities. 

In conclusion, the authors note that on the basis 
of the work with 18,000 red cell transfusions, it 
appears that this by-product of the plasma program 
for the armed services is suitable for transfusion use 
as a substitute, at least in part, for whole blood. 

A Red Cell Transfusion Service is being extended 
from two blood-donor centers to those centers which 
are proximate to the plasma processing plants. This 
service is conducted by the Blood Donor Service of 
the American Red Cross. It will be available first to 
Army and Navy hospitals, and second to accredited 
civilian hospitals, without cost, for investigation. 

General rules as to the organization of the tech- 
nical aspect of the service have been laid down. In- 
vestigation is under way to extend the possible use 
of these red-cell transfusions and further ascertain 
their value. HERBERT F, Tuurston, M,D. 


Taylor, E. S., and Heiss, M. E.: American Red Cross 
Blood Donor Service. J. Am. M. Ass., 1944, 124: 
1100. 


The American Red Cross Blood Donor Service, as 
the sole agency for the collection of blood to be pro- 
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cessed into plasma and albumin for the armed forces, 
procured 4,762,308 pints of blood up to November 
I, 1943. At present donors are being accepted at the 
rate of 110,000 per week. 

The Blood Donor Service, through its 35 centers 
and their 60 mobile units, offers to 45 per cent of the 
total population of this country the opportunity to 
donate blood. 

The work of the Blood Donor Service is carried 
out by 129 doctors and o11 nurses, with the addi- 
tional help of a large number of Red Cross volunteers. 

The donor requirements and the method of pro- 
cedure are rigidly standardized throughout the 
service. 

The scope of this project has provided an oppor- 
tunity for various studies and investigations which 
have been outlined. 

Because of the employment of full-time experi- 
enced personnel and standardized methods of pro- 
cedure, operational losses have been minimal. 

J. M. Mora, M.D. 


Guest, J. S., and Bradley, K. C.: Further Observa- 
tions on Direct Blood Transfusion. Med. J. 
Australia, 1944, 1: 292. 


The authors note that direct blood transfusion by 
the rotary-pump method has been performed in 
Melbourne in more than 1,000 cases during the past 
four years. A brief description of the apparatus and 
technique is given. 

For patients not exhibiting cardiac or pulmonary 
disorders, the authors regard the giving of unmodi- 
fied blood by the rotary pump as the method of 
choice, as it is physiologically sound and has proved 
a certain, safe, and simple procedure. As in any 
technique, due attention must be given to detail. The 
factors requiring meticulous attention are the fol- 
lowing: (1) blood grouping and crosstyping, (2) 
needles, (3) tubing and glass, and (4) saline solution. 
Great care must be exercised in the grouping of the 
blood of donors and recipients, and the use only of 
homologous groups is recommended. As an added 
safeguard, mutual crosstyping of the donors’ blood is 
desirable in multiple transfusions. One of the main 
causes of transfusion reactions, other than those due 
to unsuitable donors, is the presence of foreign mat- 
ter in the tubing. 

The commonest criticism of direct blood trans- 
fusion is the danger of circulatory overloading and 
embarrassment to the right side of the heart, but the 
authors were unable to observe this so-called syn- 
drome, even though the blood was administered at 
an average rate of 1.9 cc. per second. Kilduffe and 
DeBakey have frequently given 600 cc. of blood at 
the rate of 2 cc. per second without any untoward 
reaction. The authors found, during the transfusion 
of 1 pint of blood at a rate of 2 cc. per second, that the 
average rise of venous pressure was 30 mm. of water, 
and that there were only slight variations in the blood 
pressure and pulse rate before and after the trans- 
fusion. All patients showed evidence of peripheral 
vasodilatation. A description of massive transfusion 
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of unmodified blood and a report of 3 cases are given. 
The authors believe there is no rational basis for the 
objection to the rapid transfusion of relatively large 
volumes of unmodified blood in cases uncomplicated 
by myocardial damage or by pulmonary disease. 

The authors have found transfusions of 2 pints of 
unmodified blood, followed if necessary after a short 
interval by a second massive transfusion, to be a 
quick and reliable method of restoring the blood 
volume. No tendency to further hemorrhage due to 
the rapidity of transfusion has been observed. Fur- 
thermore, in certain blood dyscrasias, hemorrhagic 
states, and chronic infective conditions, unmodified 
blood, containing, as it does, fresh red blood cor- 
puscles, leucocytes, clotting elements, and immune 
bodies is in fact a complete tissue graft. 

In many cases of hemorrhaging peptic ulcer, the 
tendency to cessation of bleeding is noted after the 
transfusion of smaller quantities of whole blood than 
that of citrated blood which have been given in 
comparable cases. In these cases, in which nervous 
strain is so important, the added advantage of a 
rapid procedure is stressed by the minimal reaction 
of the patient to this method of giving blood as 
compared with the prolonged nervous stress during 
a time-consuming drip transfusion. 

HERBERT F, Tuurston, M.D. 


Cooksey, W. B., and Horwitz, W. H.: Use of Sal- 
vaged Red Cells. J. Am. M. Ass., 1944, 124: 961. 


Desirous of making use of red-cell residues that 
were discarded by the American Red Cross Blood 
Donor Service, Detroit Unit, after the plasma had 


been drawn off, the authors tested various substances 
for a medium in which to resuspend the cells. It was 
found that isotonic pyrogen-free sterile saline solu- 
tion proved most satisfactory for this purpose and 
preserved the centrifuged cells up to five days. 

By careful aseptic technique the sterility of the 
cells was obtained: any change to a dark red or 
violaceous color in the cells or supernatant fluid was 
considered indicative of accidental contamination, 
and the cells were discarded. 

With rigid regulations as to retyping, crossmatch- 
ing, adequate filtration, and time limitation, the use 
of nearly 10,000 bottles of resuspended cells in 14 
Detroit hospitals showed that very favorable clinical 
advantages over other forms of transfusions were 
obtained. The reaction was lower than that from 
whole-blood transfusion by 1.4 per cent. The aver- 
age rise of hemoglobin and red cells after a transfu- 
sion of 500 cc. of suspended cells in 67 cases was 0.56 
gm. and 206,700 cells per cubic millimeter. 

Although other types were originally used, it was 
decided that the use of type O resuspended cells be 
recommended to minimize transcription errors and 
to eliminate as far as possible any incompatibility 
reactions. 

As in wartime, peacetime salvage of human blood 
cells would seem to be a logical sequel to the de- 
velopment of a plasma program. 

STEPHEN A. ZIEMAN, M.D. 
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Erf, L. A.: A Note Recommending the Use of Dried 
Plasma Obtained from Fresh Cadaver Blood. 
Am. J. M. Sc., 1944, 207: 314. 

Because of the urgent and immediate wartime 
need of large amounts of plasma, the author has 
suggested that dried cadaver blood be processed into 
dried plasma or, preferably, into dried albumin (since 
albumin is the effective antishock fraction and is 
precipitated from plasma by the aid of alcohol-water 
mixtures). It is available in large quantities at the 
undertaking establishments of the United States and, 
of course, can be obtained without initial expense. 
Although the use of cadaver blood is looked upon 
with some disrepute in this country, the feeling 
against its use has been overcome in other countries, 
as in Russia. The author notes that no one objects 
to receiving products of dead animals, such as liver 
extract, insulin, gelatin, isinglass (fish bladders), 
hormones, and enzymes. 

The author gave the plasma of a recently deceased 
cadaver to a patient with a malignant disease. The 
dried plasma was restored to one-fourth its original 
fluid volume, injected, and the changes observed. 
The technique of its administration and of later 
studies are described. No reaction was noted in the 
patient. 

The author concludes that the collection, prepa- 
ration, and administration of dried plasma from 
cadaver blood is a practical procedure and is rec- 
ommended during our present wartime emergency. 
After the war, the commercial houses could probably 
supply the nation’s albumin or plasma needs from 
cadaver blood. Recommendations could easily be 
made for the selection of cadavers and for techniques 
of collecting and appropriately processing into dried 
plasma or, probably preferably, dried albumin the 
cadaver blood obtained at mortuaries or hospitals. 
The use of products of cadaver blood should be re- 
considered by the medical profession of the United 
States and Great Britain. 

HERBERT F. Tuurston, M.D. 


Koop, C. E., Fletcher, A. G., Jr., Riegel, C., and 
Loc kwood, J.S.: Gelatin as a Plasma Substi- 
tute. Surgery, 1944, 15: 839. 


The authors note that previous studies led them 
to believe that the specially prepared ossein gelatin 
with which they were supplied was an effective agent 
in the treatment of hemorrhagic shock in dogs. The 
absence of toxic reactions in dogs and rabbits follow- 
ing massive infusions with gelatin encouraged the 
authors to proceed to administer gelatin intraven- 
ously to human subjects without fear of pyrogenic 
and antigenic reactions or of producing liver or 
kidney damage. 

Of the several types of gelatin available, the au- 
thors used that produced by hydrolysis of alkali- 
treated long-bone collagen under controlled and 
standardized conditions not attained in the usual 
manufacture of edible gelatin. Both 6 per cent and 
4 per cent solutions in 0.85 per cent saline solution 
were used. Most of the material was autoclaved at 
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15 pounds of pressure for twenty minutes although 
some of the material was autoclaved for one hundred 
and eighty minutes to produce a small molecular 
size, a lower gel strength, viscosity, and modulus of 
rigidity. 

The authors note that ossein gelatin especially 
prepared for intravenous use in 4 per cent and 6 
per cent solutions can be administered easily and 
safely. The clinical experience with 190 infusions of 
gelatin totaling 132 liters given to 100 patients is the 
subject of this report. No untoward reactions attrib- 
utable to gelatin per se were uncountered with 1 
exception and that in a man who had previously re- 
acted unfavorably to infusions of blood, plasma, 
glucose and saline solutions, 2 per cent saline solu- 
tion, and amino acids. 

Following major operative procedures, the admin- 
istration of gelatin produces a favorable response 
similar to that observed with plasma transfusion. 
Nine patients given repeated infusions of gelatin at 
intervals of at least fourteen days after the previous 
-infusion exhibited no anaphylaxis. 

The increase in the erythrocyte sedimentation 
rate which follows the infusion of gelatin is related 
to the phenomenon of pseudoagglutination of eryth- 
rocytes. No increase in clotting time was observed 
in 7 patients after gelatin infusion. There was no 
bromsulfalein retention after single or repeated in- 
fusions of gelatin solutions in 17 patients. No evi- 
dence of any permanent change in renal function, as 
determined by urea clearance, after gelatin infusion, 
even with the administration of large amounts to 
patients with pre-existing renal damage, was noted. 


Following the infusion of gelatin there is a depres- 
sion of the serum protein concentration which can- 
not be accounted for by hemodilution as measured 
by hematocrit. The decrease involves the albumin, 
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globulin, and fibrin fractions but is most marked 
with fibrin. There is a reciprocal relation between 
the concentration of the serum proteins and the cir- 
culating gelatin, the latter disappearing from the 
blood stream in from three to five days. 

Elevation of the venous pressure following the in- 
fusion of gelatin was consistently observed. There 
is no apparent relationship between the venous- 
pressure rise and the volume or rate of infusion, but 
there is a fairly consistent correlation between the 
increase in venous pressure and the decrease in hema- 
tocrit. Cardiac output, as measured by the ballisto- 
cardiograph, was consistently increased after infu- 
sions of from 750 to 1,000 cc. of a 6 per cent gelatin 
solution. The increase reached a maximum in three 
or four hours after infusion and returned to normal 
within twenty-four hours. 

In acute experimental hemorrhage in voluntary 
human subjects, the replacement of two-thirds of 
the volume of blood removed with a 6 per cent gela- 
tin solution corrected changes in the blood pressure, 
venous pressure, pulse, stroke volume, and cardiac 
output secondary to blood loss. The authors note 
that gelatin solutions are effective in the treatment 
of at least the early phases of hemorrhagic shock. 

In certain types of edema there is a diuresis fol- 
lowing the administration of gelatin solutions which 
is accompanied by clinical improvement. Histologi- 
cal examination of the tissues of 8 patients who died 
of their respective diseases at intervals varying from 
three hours to six weeks after receiving gelatin re- 
vealed no evidence of gelatin storage in the tissues or 
of irreversible tissue change. 

In conclusion, the authors note that further studies 
on the value of gelatin in shock, burns, and hypopro- 
teinemic states are clearly warranted. 

HERBERT F. Tourston, M.D. 
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WAR SURGERY 


Futcher, P. H., Consolazio, W. V., and Pace, N.: 
Water Balance of Survivors of Shipwreck in 
Tropical Waters. War Med., Chic., 1944, 5: 203. 


Measurements of water metabolism were made on 
18 subjects spending the greater part of four days 
in July on pneumatic life rafts in the Gulf of Mexico. 
Conditions of weather were such as to cause the daily 
requirement of water to approach the maximum to 
be encountered on any ocean. 

The average daily evaporative loss of water was 
calculated to be 730 cc., an unusually low figure. 

It is estimated that as long as exertion is minimal, 
seasickness is not excessive, clothing is kept moist 
with sea water, and a light breeze blows, a supply of 
from 500 to 1,000 cc. of water a day will prevent the 
occurrence of dehydration in semifasting survivors 
on lifeboats and rafts in the tropics. 

Joun J. MAtoney, M.D. 


Bywaters, E. G. L.: Ischemic Muscle Necrosis: 
Crushing Injury, Traumatic Anuria, Compres- 
sion Syndrome: A Type of Injury Seen in Air- 
Raid Casualties Following Burial Beneath De- 
bris. J. Am. M. Ass., 1944, 124: 1103. 


This article is a careful study of one phase of the 
specific responses to trauma—the compression syn- 
drome. These patients all gave a history of burial 
beneath debris for several hours, often with com- 
pression of a limb by fallen masonry. The essential 
lesion of this type of injury appears to be muscle 
necrosis: this may be due to ischemia from inter- 
ference with the main arterial supply by sudden 
spasm, thrombosis, rupture, or obstruction. 

The characteristic symptoms of this syndrome in 
man are hemoconcentration, hypotension, swollen 
limb, acidemia, oliguria with acid urine containing 
creatine and phosphorus, myohemoglobinuria, and 
renal failure. The pathogenesis has not been fully 
worked out. 

Therapy is directed toward the administration of 
fluids and alkali, the management of “shock,” and 
local treatment of the injured limb (cooling, im- 
mobilization). J. M. Mora, M.D. 


Law, A.: Surgery in the Forward Area. Lancet, 
1944, 246: 425. 

The author reported a series of 1,000 serious battle 
casualties treated by a single surgical unit in the 
battles of Tunis, Sicily, and Trigno. This auxiliary 
surgical unit worked in close conjunction with a 
main dressing station or a casualty clearing station. 
Its prime functions were to minimize infection and 
provide secure immobilization of battle wounds for 
evacuation to base hospitals. In the North African 
campaign, 60 per cent of the wounds were caused by 
mortar fire. These wounds required careful débride- 


ment of the skin, fascia, and muscle, as well as the 
removal of loose bone fragments and foreign bodies. 
The cutting of tight fascial constrictions for the pur- 
pose of obtaining free drainage is emphasized. No 
wound should be sutured, plugged, or packed. In 
the Italian campaign, a large number of the wounds 
were caused by high explosive shells. Flesh wounds 
were thoroughly frosted with sulfanilamide powder 
and covered with absorbent nonadherent dressings 
of soft paraffin gauze. This was followed by a layer 
of absorbent gauze and cotton firmly bandaged, and 
the part was immobilized. If gangrene was feared 
the frosting was done with either sulfathiazole or 
sulfadiazine. By this method secondary or delayed 
suture as early as the fifth day after the primary 
dressing became possible, i 

Characteristic of the casualties in all these cam- 
paigns was the multiplicity of wounds each soldier 
sustained. Limb wounds comprised 40 per cent of all 
cases. The lower limb and the buttocks were the 
commonest sites of gas gangrene. In the true ful- 
minating gas gangrene the mortality rate was 70 
per cent, despite all treatment measures. All pa- 
tients with anaerobic streptococcal cellulitis recov- 
ered. When amputations were performed, the skin 
flaps were left unsutured, a sulfanilamide, paraffin, 
gauze dressing was placed over the wound and a 
plaster-of-Paris bandage applied. In injuries in 
which a main artery was ligated, an accompanying 
sympathectomy or sympathetic block will open the 
collateral circulation and protect against gangrene 
of the limb. 

Wounds involving bones and joints comprised 30 
per cent of all injuries. Compound fractures of the 
tibia and fibula were most common. Fractures of 
the femur and humerus, in the order named, were 
also common. Wounds with comminution of the 
upper third of the tibia and fibula usually resulted in 
amputation of the leg. All plaster casts encircling 
extremities were padded and split. Unpadded casts 
were found to be dangerous, especially when the 
soldier was subjected to evacuation. over difficult 
terrain. Fractures of the femur were immobilized in 
a plaster cast incorporating a Thomas splint which 
was used to provide traction. For fractures of the 
humerus a thoracobrachial cast was applied. Ab- 
duction frames and casts were not suitable for mili- 
tary purposes at the front. Injuries of the knee and 
elbow joint were usually left unsutured. This type of 
wound was carefully débrided, but the capsule was 
not sutured, and a paraffin, sulfanilamide gauze dress- 
ing was applied. The joint was then immobilized 
with plaster in a neutral position. 

Patients with penetrating abdominal wounds re- 
quired vigorous resuscitation. The death rate varied 
directly with the time it took for the patient to reach 
the forward operating area. The large intestine was 
the organ most frequently injured, but in the major- 
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ity of cases multiple visceral lesions existed. Peri- Penetrating head wounds such as compound de- 
toneal drainage and intestinal decompression were pressed fractures with involvement of the middle 
instituted in all cases in which the peritoneal cavity meningeal vessels or with pressure-producing sub- 
was soiled by the bowel content. Also, 5 gm. of dural hematomas were treated as emergencies. Head 
sulfadiazine were placed in the peritoneal cavity. In wounds were usually drained, and sulfadiazine was 
thoracoabdominal injuries, injury to the liver or administered orally. The mortality rate was 30 per 
spleen was often coexistant. Exploration was made _ cent in this group. 
by a single incision through the transdiaphragmatic Burn wounds were common and extensive. Resus- 
route. The mortality rate of thoracoabdominal in- citation usually required more than twenty-four 
juries was 27 per cent, while that of abdominal hours before local treatment was given. Death due 
injuries was 24 per cent. Retroperitoneal wounds _ to renal obstruction was noted in 1 case of extensive 
caused severe shock and were associated with trou- burns treated with sulfadiazine ointment. Phospho- 
blesome ileus after operation. rus burns were treated with bicarbonate and copper 
Penetrating chest wounds comprised two varieties. sulfate solutions and large embedded particles of the 
The through-and-through wounds usually did not metal were removed. 
require major surgery except for the occasional = Benjamin G. P. SHarrrorr, M.D. 
iration of a hemothorax. The large sucking wounds 
oan treated by careful débridement of the wound Eden, K.: Mobile Neurosurgery in Warfare. Brit. J. 
and exploration. Fragments of ribs were removed Surg.) 1944, 31: 324- 
and bleeding intercostal vessels ligated. Bleeding The long lines of communication in the African 
from a lacerated lung was controlled by sutures. The campaigns made it very difficult to move head cases 
wound was closed in layers after a frosting with from the advanced units to the base neurological 
sulfanilamide, and a paraffin gauze drain wasinserted hospital. It was therefore necessary to create a mo- 
down the muscle. The mortality rate from sucking _ bile neurosurgical unit and post it in the region of 
chest wounds was 8 per cent. the battle area. This unit was completely equipped 


TABLE I. 


—CLASSIFIED RESULTS OF PRIMARY OPERATION 











No. of cases Hestic Healing Infected 


by first * 
operated on intention wont? 


Type of case Complications 








Scalp Wounds 139 





135 4 1 extradural abscess 
(97.1 per cent) 





Compound Fractures (Dura Intact).— 
Depressed fractures 





45 41 1 sequestration 





Compound fissured fractures 5 














Sagittal sinus injuries 








| 1 sinusitis; 1 rhinorrhcea 

‘i } 

Ear wounds ‘ 1 mastoiditis and subcutaneous 
abscess 


Air sinus and eye wounds 








Face wounds 











Total 58 
(84.1 per cent) 














Open Brain Wounds.— 

Perforating brain wounds (metal in 5 35 4 cerebral fungus; 4 meningitis; 1 

driven) cerebral abscess; 1 fits; 2 cere- 
brospinal fluid leak 








= fracture (indriven bone 4 2 cerebral fungus; 1 meningitis 
only 








Compound fracture (dura torn) 2 fits 





Air sinus and eye and brain wounds I aaa embolus; 1 rhinor- 
rhoea 





Ear and brain wounds 3 1 mastoiditis 





Facial brain wounds ° I 





Sagittal sinus brain wounds 3 3 








| x sagittal sinus thrombosis 


— 





Total 24 73 
(23.6 per cent) (71.6 per cent) 











Grand Total 








| 
— 


25 266 
(8.1 per cent) (85.8 per cent) 





*Including wounds left open. 
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to treat all types of head cases. Preoperative cases 
were placed in a special ward tent. Open brain 
wounds took precedence over simple depressed frac- 
tures and scalp wounds. Every patient received a 
complete neurological examination and a roentgeno- 
gram of the skull was taken. Lumbar puncture was 
not routinely performed since it was relatively un- 
important in the early cases. The anesthetic of choice 
was novocaine administered in the form of regional 
block. It was contraindicated in a state of uncon- 
trollable restless confusion and cyclopropane endo- 
tracheal anesthesia was given following induction 
anesthesia with pentothal. 

Operative treatment consisted of excision of the 
contaminated scalp wound through all the layers. 
After this, all loose fragments of bone were removed. 
The dura was treated conservatively, but contami- 
nated tags were excised. The brain track was cleaned 
out with irrigation and suction. Metal foreign bodies 
were removed only when they presented themselves 
easily. Closure was carefully made with accurate 
suture without tension. If the wound edges could 
not be approximated, the incision was extended or 
Cushing’s triradiate incision was used. If the latter 
was not possible, a flap was swung over the defect. 
The scalp wound was frosted with sulfathiazole pow- 
der and rubber stab drainage instituted for from 
twenty-four to forty-eight hours. In cases of 
sagittal-sinus injury, interrupted silk sutures rein- 
forced with muscle tissue were used. In injuries in- 
volving the eye, the orbital contents were removed 
and the lids sutured. 

The plaster-cap dressing was the most secure 
dressing and provided the safest method for evacua- 
tion. Three grams of sulfadiazine were given every 
four hours for forty-eight hours and then 3 gm. t.i.d. 
To keep the patient quiet, paraldehyde, 3 drams 
orally or 8 drams rectally, or 3 cc. intravenously, was 
given. In comatose patients, a nasal stomach tube 
was inserted and dehydration treated in this manner. 
The patients were kept for from two to three days 
after operation, then evacuated. The number of pa- 
tients operated on by this unit were 310; they pre- 
sented 139 scalp wounds, 69 compound fractures 
with an intact dura, and 102 open brain wounds. 
Healing by primary union averaged 85 per cent with 
the development of complications in 25 patients. 

BenjJAmMIn G. P. SHarrrorr, M.D. 


Dennison, W. M., and Dick, A. L.: Surgery in West 
Africa; Experiences in a Military Hospital. J. R. 
Army M. Corps, 1944, 82: 112. 


The observations made in this article are based on 
cases seen during a two-year period in a military hos- 
pital which served a large African recruit-training 
center; thus, the majority of patients were natives 
and included representatives of almost all tribes in 
the colony. 

Operative cases were segregated into ‘‘clean”’ and 
“septic” groups. Almost 80 per cent of the surgery 
was pyogenic. The more common entities encount- 
ered are discussed under the following headings: 


SURGICAL CONDITIONS PECULIAR TO THE TROPICS 


Tropical myositis. An acute inflammatory disease 
affecting one or more muscles, most commonly the 
adductors of the thigh and the quadriceps. In 100 
per cent of the cases the infecting organism was the 
staphylococcus. Until sulfonamides became avail- 
able only 20 per cent of these lesions subsided with 
local heat and rest, the remainder requiring incision 
and drainage. When sulfathiazole treatment was 
commenced 50 per cent of the cases subsided without 
pus formation. 

Microfilaria bancrofti were found to be present 
in the blood of 40 per cent of the patients with this 
disease which suggested a filarial blockage of muscle 
lymphatics as a possible etiological factor. Another 
commonly related condition was kraw-kraw, a chronic 
skin infection of the buttocks and thighs due to 
scabies. It was believed that the myositis may arise 
from a chronic staphylococcal bacillemia following 
kraw-kraw. E 

Tropical lesions of the feet : 

1. Stamp foot, or infected hematoma of the foot, 
was a common finding among the natives who de- 
light in stamping their feet when drilling. The hema- 
tomas thus acquired, usually in the heel, often be- 
came infected and required incision and drainage, 
which constituted an important cause of lost man 
hours. 

2. Foot yaws was most commonly manifest as a 
wormeaten or sponge-like condition of the heels; 
60 per cent of these cases were symptomless. In the 
others the patients complained of pain, and of this 
group about half were believed to be malingerers. 
The best therapeutic results were obtained with a 
combination of arsenicals, potassium iodide, and 
bismuth preparations. 

3. Chigger infestation is a honey-combed lesion 
from multiple infestation by the sand flea which pro- 
duces a painful and swollen foot. Treatment con- 
sisted of removal of the parasite through its entrance 
wound with a needle. 

4. Perforating ulcers of the foot were related to 
yaws or syphilis in many instances and responded to 
arsenical therapy. In other cases the etiology was 
not clear; some responded to local excision while 
others proved refractory to all treatments and led to 
discharge from the Army. 

5. Ainhum, a condition of spontaneous amputa- 
tion of the fifth toe, was seen in 9 patients, 4 of whom 
gave a family history of the same disease. Healing 
following amputation was uneventful. 

Tropical ulcer. One hundred and twenty-eight 
cases of cutaneous ulcers were encountered. No con- 
stant etiological factor was found, although malnu- 
trition due to hookworm was a frequent finding. 
Various forms of treatment were employed, includ- 
ing saline dressings, ultraviolet rays, exposure to air 
after dusting with iodoform powder to keep off the 
flies, local sulfonamides, complete excision, and skin 
grafting. One hundred and thirteen patients were 
returned to active duty and 15 were discharged from 
the Army, 
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Filariasis. The filaria which produced surgical 
lesions were: (1) filaria bancrofti; (2) onchocerca 
volvulus; (3) filaria loa; and (4) dracunculus medi- 
nensis. Filarial hydroceles diagnosed at operation 
were caused by microfilaria bancrofti. Onchocercal 
cysts, characterized by superficial fibrous swellings 
over bony prominences, were caused by onchocerca 
volvulus, and when they produced symptoms were 
excised under local anesthesia. Loa loa, or “‘calibar 
swelling,”’ due to microfilaria loa is an acute localized 
swelling believed to represent an anaphylactic reac- 
tion of the subcutaneous tissues. Its surgical signifi- 
cance lay in the danger of mistaking the lesion for an 
abscess. If left severely alone all cases subside in 
from three to eight days. Dracunculus medinensis, 
or guinea worm, is a filarial infestation derived from 
infected drinking water. The larval parasites invade 
the gastric or duodenal mucosa and the female 
eventually travels toward the feet in an attempt to 
return her progeny to water; a blister appears on the 
skin and the head of the parasite protrudes to extrude 
its larva from the prolapsed uterus through the 
esophagus. Treatment consists of slowly extracting 
the worm after its head appears. 

Lymphogranuloma inguinale. In early stages the 
involved glands were excised. Once the glands had 
liquefied, drainage was effected by repeated aspira- 
tion or by a small incision. Injections of antimony 
were unsuccessful. 

Snake bite. No deaths were encountered in 35 
cases. Treatment consisted of immediate applica- 
tion of a torniquet, local incisions of the skin area, 
application of potassium permanganate to encourage 
bleeding, and the injection of polyvalent antivenin, 
both locally and intramuscularly. 

Scorpion sting. This lesion produces an intense 
pain which spreads up the limb. It may be relieved 
by the injection of a local anesthetic at the site of the 
sting, repeated if necessary in from three to six 
hours. 

Amebic dysentery. Two cases of amebic abscess of 
the liver and 4 cases of abscess in the right iliac fossa 
were encountered. All responded to drainage com- 
bined with emetine therapy. 

It was of interest to note that no cases of acute 
appendicitis were seen in African soldiers. 


LESIONS NOT PECULIAR TO THE TROPICS 


Synovitis of the knee. This was a serious orthopedic 
problem encountered in 43 cases; 17 required dis- 
charge from the Army. Underlying diseases included 
gonorrhea, trauma, dracontiasis, dysentery, yaws, 
and tuberculosis. 

Surgical tuberculosis. Tuberculosis in the African 
is a grave and usually fatal condition. It was en- 
countered in the spine, humerus, tibia, skull, hip, 
knee, ankle joints, and tendon sheaths. All cases 
were discharged from the Army. 

Osteitis. As a manifestation of tertiary yaws this 
condition was found to be affecting the tibia or 
fibula. The most rapid cures were effected with 
injected arsenicals and potassium iodide (orally). 
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Carpal ganglion was treated by the insertion of 
seton, followed by manual expression and immobili- 
zation for a period of ten days. 

The eye conditions discussed included conjunctivitis, 
trachoma, and clerkitis. The latter is a coined word 
describing a condition found in 80 per cent of all 
African clerks examined by the ophthalmologist, the 
complaints being of blurred vision, lacrimation, and 
burning of the eyes when typing. The wearing of 
empty spectacle frames frequently brought about a 
sudden cure, for these patients desired to wear 
glasses as a badge of class distinction. Night blind- 
ness was another occupational disease encountered in 
truck drivers required to do night driving. 


SURGICAL PROBLEMS IN EUROPEANS 


In general, the diseases and injuries were the same 
that one meets at home, but the victim was also sub- 
jected to additional risks always present in a tropical 
climate. An attack of malaria or dysentery can 
render convalescence following a simple surgical pro- 
cedure most unpleasant. 

Furunculosis was particularly common in Europe- 
ans and the authors are convinced that lowered re- 
sistance is a factor. Most cases responded to a full 
course of quinine, intravenous arsenicals, and ex- 
posure to ultraviolet radiation. 

JoserH J. McDonatp, M.D. 


Nightingale, H. J.: A Base Hospital in 1918. Lancet, 
Lond., 1944, 246: 525. 

The author of this article reviewed his experiences 
as one of two surgeons at a base hospital in World 
War I. These surgeons performed 7,000 operations 
with a mortality rate of 2.4 per cent. Battle wounds 
were treated by complete excision, but the wide re- 
moval of skin was condemned. When suture of the 
wounds was not safe, they were packed with flavine 
or bipp and sutured two or three days later. In head 
injuries the wound was excised and the skull ex- 
amined for fracture. Of 429 labeled scalp injuries, 44 
per cent were found to have bone damage. Among 
gi cases with bone or other foreign body in the brain 
there were 27 deaths. In the latter injuries, an area 
of bone around the site of entry and the torn dura 
were excised and the track was explored. Severe 
hemorrhage from a tear in a venous sinus was found 
in 8 cases. Every fractured skull with subdural in- 
jury was kept in bed at the base hospital for at 
least three weeks. The mortality rate in 121 amputa- 
tions was 22 per cent. The author was opposed to the 
guillotine operation and favored the suture of skin 
flaps, even when the stump was packed with flavine, 
claiming that there is much more shock when the 
flaps are left open. 

There were 21 cases of fulminating gas gangrene 
with 6 deaths. These were found to occur in wounds 
with a damaged major artery or other form of im- 
peded circulation. Of 12 patients with spinal-cord 
injuries, 6 died. Only those were operated on who 
were thought to have pressure symptoms; but even 
in these the cord was invariably found to be hope- 
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lessly damaged. Cystitis and pyelonephritis were 
avoided by expulsion of urine from the bladder by 
suprapubic pressure instead of the use of a catheter. 
In some patients the latter method was effectively 
used for a period of six months and could be per- 
formed by any intelligent orderly. Knee-joint in- 
juries totaled 174 cases and the mortality rate was 
8 per cent. Of these, 22 were subsequently ampu- 
tated. Patients with joint injuries were treated 
vigorously; the wound was excised, (the excision in- 
cluding the edges of the capsule), the foreign body 
was removed, the joint was washed out, and then 
the wound was completely closed in layers. Among 
the 86 cases in which the joint was closed there were 
3 amputations and 1 death. Among the 88 drained 
cases there were 19 amputations and 3 deaths. When 
the patella was shattered it was completely removed 
and the joint was closed. This was done in 13 cases 
with excellent results. All cases were treated on a 
Thomas splint with extension and fixation of the 
foot. Incision of the knee joint extended from the 
upper to the lower limits of the synovial membrane 
and the use of rubber drainage tubes was thus 
avoided. When the condition improved, secondary 
suture was done. Excision of the elbow, wrist, and 
hip joints gave good results. Simple drainage of the 
hip joint resulted in a 75 per cent mortality; but 
only 1 of 6 patients subjected to excision died. Infec- 
tion of the ankle joint was difficult to drain and 20 
per cent of the cases required amputation. Primary 
or secondary hemorrhage was encountered in 99 
cases; in 79 the hemorrhage was arterial and in 20 
it was venous. Venous hemorrhage proved more 
fatal than the arterial. 
BENJAMIN G. P. SHarrrorr, M.D. 


OPERATIVE SURGERY AND TECHNIQUE; 
POSTOPERATIVE TREATMENT 


Marvin, F. W.: Propadrine Hydrochloride—A New 
Vasoconstrictor. Current Res. Anesth., 1944, 23: 
45- 

This report concerns the physiological reactions 
following the parenteral administration of phenyl- 
propanol-amine-hydrochloride, as demonstrated in 
its administrations to more than 750 surgical pa- 
tients. 

The drug known as propadrine hydrochloride is a 
sympathocominaticamine possessing pharmacologi- 
cal properties similar to those of ephedrine and epi- 
nephrine. Its injection produces greater pressor 
effects than ephedrine. The maximum tolerated dose 
is 2 or 3 times that of ephedrine. It is more stable 
and maintains the desired increase of blood pressure 
for a longer period of time than do other vasocon- 
stricting drugs. Cardiac irregularities do not take 
place when it is given. 

Clinically, it was used in a wide range of condi- 
tions and surgical procedures with constantly good 
results. The pulse was not accelerated and its qual- 
ity was maintained. No unpleasant side-effects, such 
as nervousness, headache, or insomnia, occurred 
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after its injection. Urinary retention, palpitation, 
tremor, and sweating were absent. The skin re- 
mained dry. There was no evidence of a cumulative 
effect. It was injected subcutaneously, intramuscu- 
larly, or intravenously, the routine method being the 
subcutaneous one. 

It was used as a prophylactic measure to assure 
the maintenance of the blood pressure in the hyper- 
tensive case with excellent results. A case was dis- 
cussed in detail to illustrate this effect. It was also 
of clinical value in the hypotensive case, as was 
demonstrated by a case report. A case of heart 
block was described in which it was used with effec- 
tive maintenance of the increased blood pressure. 

The author believes that this drug has proved its 
worth and will take its place among recognized vaso- 
constricting drugs used in connection with surgery. 

Mary Karp, M.D. 


Cronkite, E. P., Lozner E. L., and Deaver, J. M.: 
The Use of Thrombin and Fibrinogen in Skin 
Grafting. J. Am. M. Ass., 1944, 124: 976. 


By improvements in fractionation of human 
plasma, thrombin and fibrinogen become by-prod- 
ucts of human serum albumin, and demands for the 
latter have increased the availability of the by- 
products. The combination of thrombin and fibrino- 
gen has proved successful in skin grafting. 

As it was found that unsatisfactory results occur 
in the taking of grafts when the hemoglobin, plasma 
protein, prothrombin, and general condition of the 
patient are not kept at a high level, these factors 
were given prime consideration. 

The technique of skin grafting with the use of 
thrombin and fibrinogen involves the application of 
thrombin as a spray by means of an atomizer, and 
of fibrinogen by dipping the grafts in, or flooding 
the surface with, a solution of the product. Exu- 
berant granulations and undesirable scar tissues are 
removed by sharp dissection from the recipient site, 
and bleeding is controlled with thrombin, pressure, 
and elevation. The grafts are dipped in the fibrino- 
gen solution and fitted on the site to conform to the 
defect. The area is then sprayed with thrombin and 
simultaneously flooded with fibrinogen, and the 
pressure dressing is applied immediately. 

When large grafts are sutured into place, fibrino- 
gen and thrombin are run under the graft following 
the suturing, and immediately, pressure is applied 
for two minutes with a rubber sponge. The adhe- 
siveness is increased by the application of hot packs 
to the graft. 

Four factors with respect to skin grafting which 
militate against early vascularization are: (a) an 
anatomically poor recipient bed; (b) faulty approxi- 
mation of the graft and recipient surface; (c) an 
improperly prepared graft; and (d) the presence oi 
infection. The use of thrombin and fibrinogen ap- 
pears to indicate that these agents may be of dis- 
tinct value with regard to the first two factors. 

Approximation of the graft and recipient bed is 
enhanced by the combined use of thrombin and 
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fibrinogen. The first stage of the taking of a graft 
is consummated almost instantaneously by the for- 
mation of a thin fibrin cement between the graft and 
the recipient area, into which vascular beds may 
grow under ideal conditions. Dead space can be 
obliterated completely. By the use of relatively pure 
fibrinogen instead of fresh plasma, serum formation 
is minimized. 

Among the advantages in this technique are the 
quick control of hemorrhage, few sutures (at times 
none at all), simplified dressing because of the greater 
adherence of the grafts, and simplified application of 
the grafts in awkward places, such as the webs 
of the fingers, because suturing can be omitted. 

STEPHEN A, ZJEMAN, M.D. 


Pickrell, K. L., and Clay, R. C.: Giant Nevus of the 
Thigh Successfully Treated by Complete Ex- 
cision and Primary Grafting. Arch. Surg., 1944, 
48: 319. 

As far as the authors are aware, the mole in this 
case was the largest that has ever been excised and 
the defect closed by grafts, in either single or multi- 
ple stages. 

Various methods of treatment of these disfigur- 
ing lesions have been suggested. They have been 
attacked with corrosives such as nitric acid and 


—— 


18 INCHES 





Fig. 1. A close-up view of the nevus shows the many 
cracks and fissures, also the long hairs growing from the 
upper part. The nevus measured more than 18 in. in 
length and 1o in. in width. 
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phenol, with radium and the roentgen rays, by elec- 
trodesiccation, with arsenicals, with solid carbon 
dioxide, and by simple curettage. The results have 
been variable, but usually unsatisfactory and some- 
times disastrous. 

With the patient under ether anesthesia, the nevus 
was excised and grafts were applied in one sitting. 
The mass was excised in toto with more than a half 
inch margin. The nevus extended into the sub- 
cutaneous tissues but did not invade the fascia or 
muscle. The size of the defect resulting from the 
excision was 20 in. in length and 11 in. in width, a 
total area of 220 sq. in. 

The entire posterior surface of the body had been 
prepared with ether, alcohol, and potassium mer- 
curic iodide, and 8 sheets of heavy split-thickness 
skin were cut from this donor area with the Padgett 
dermatome. The sheets of skin were placed on the 
defect in a “patchwork” manner, and were sutured 
to one another and to the periphery of the wound. 
A single layer of sulfadiazine film was placed directly 
over the donor and recipient areas, and snug pres- 
sure dressings were applied. The original dressings 
were not changed until the tenth postoperative day, 
at which time all of the grafts appeared to be viable. 
There was no gross infection. The donor areas were 
healing rapidly. 


Fig. 2 and 3. Close-up views of the grafted area six 
weeks after operation. Function of the extremity was nor- 
mal, Note the reduction in size of the leg and thigh fol- 
lowing the removal of the nevus. 
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When’ the dressings were changed on the twenty- 
first postoperative day it was apparent that a few 
small areas in the donor site would require grafting; 
therefore about twenty small deep Davis grafts were 
taken from the interscapular region and applied to 
the small unhealed donor areas on the posterior sur- 
face of the trunk. These healed promptly, and the 
child was ready for discharge six weeks after opera- 
tion. Louis T. Byars, M.D. 


ANTISEPTIC SURGERY; TREATMENT OF 
WOUNDS AND INFECTIONS 


Meleney, F. L.: The Difficulty of Evaluating Drug 
Treatment in Surgical Infections. J. Am. M. 
ASS., 1944, 124: 1021. 


The difficulties of evaluating drug therapy in sur- 
gical, as contrasted to medical, infections are pointed 
out. Infections are considered surgical if they can be 
controlled by an operative procedure. They are 
characterized by a local necrosis of tissue or by a 
collection of purulent exudate which can be evacu- 
ated surgically, and by scar tissue replacement of 
dead tissue in the healing process. In medical infec- 
tions there is little or no breakdown of tissue, and the 
inflamed tissue becomes practically normal after the 
healing process is complete. Furthermore, medical 
infections are usually due to a single species of organ- 
ism or virus, while surgical infections are often of a 
mixed type. 

The necrosis of tissue and the thrombosis of ves- 
sels in the case of surgical infections interfere with 
blood flow to the part and prevent elements in the 
blood from reaching the focus. Necrotic tissue and 
pus may inactivate or inhibit certain medications. 
Tissue immunity, if present, is local rather than gen- 
eral in surgical infections. From the standpoint of 
treatment, both local and general administration of 
drugs can be employed surgically. 

Drug administration in surgical infections is either 
prophylactic or therapeutic. To determine the pro- 
phylactic value of drugs properly there must be a 
comparison of drug-treated cases with controls not 
treated with drugs. The controls must alternate 
with treated cases without any selection. The ap- 
praisal of the therapeutic value of drugs is much 
more difficult because of variations in the duration 
and previous treatment of the infection, and be- 
cause of variations in blood chemistry, nutritional 
status, and general condition of the patients. It 
is difficult to run a parallel control series, and the 
control may have to be the previous course of the 
disease itself. If it can be shown, however, that 
drug therapy obviates the necessity for surgery, 
shortens the healing time, or permits a procedure not 
possible without the drug, its value may be demon- 
strated. When controls are not used the results 
must be consistently “brilliant” or “good” to estab- 
lish the value of drug treatment. When controls 
are used the results must be decidedly better statis- 
tically to be of significance. : 

Joun L. Linngutst, M.D. 
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Ralston, J.: Crude Penicillin Filtrate for Local 
Treatment. Brit. M.J., 1944, 1: 654. 

Crude penicillin filtrate containing from 4 to 10 
units of penicillin per cubic centimeter may be used 
successfully for treating many acute and chronic in- 
flammations by local application, in place of the 
partially purified calcium salt of penicillin. . The 
filtrate can be dependably produced and assayed in a 
bacteriological laboratory in useful quantities. 

J. M. Mora, M.D. 


ANESTHESIA 


Lanier, V. S., McKnight, H. E., and Trotter, M.: 
Caudal Analgesia; An Experimental and Ana- 
tomical Study. Am. J. Obst., 1944, 47: 633. 


Experimental and anatomical studies pertaining 
to continuous caudal analgesia were carried out on 
56 embalmed cadavers. Levels reached by a con- 
stant amount of combined solution injected into the 
epidural space through the hiatus of the sacral canal 
varied throughout the extent of the column. These 
results compared favorably with the results of others 
who utilized embalmed cadavers, but did not agree 
with the findings obtained by workers who injected 
fresh cadavers. Measurements of the dimensions of 
the hiatus sacralis were not significantly different 
before and after skeletization. The mean level of the 
apex of the hiatus was found to be the lower third of 
the body of the fourth sacral vertebra. In 38.4 per 
cent the level was cephalad to the mean. The mean 
level of the termination of the dural sac was the 
middle third of the body of the second sacral verte- 
bra; in 46.4 per cent of the bodies examined it ex- 
tended caudal to this level. The mean distance be- 
tween the apex of the hiatus sacralis and the inferior 
extent of the dural sac was 47.4 mm.; in 42 per cent 
of the cases the distance was less than the mean. In 
86.8 per cent the lower limit of the dura could have 
been reached by the 3-inch needle, and in 64.2 per 
cent by the 2%-inch needle (after 10 mm. were 
allowed for skin and subcutaneous tissue). 

Epwarp L, Cornett, M.D. 


Kotz, J., and Kaufman, M. S.: The Present Status 
of Obstetrical Anesthesia. Current Res. Anesth., 
1944, 23: 66. 

An evaluation of the standard methods of obstet- 
rical anesthesia is made. The objectives of analgesia 
include safety for the mother and infant, effective 
analgesia, low cost, ease of administration, rapidity 
of effect, and a minimum of after-effects. In general, 
five anesthetics are used in this country: 

The first is morphine-scopolamine. It is consid- 
ered valuable, and with our present equipment and 
personnel for handling the unconscious patient and 
our present means of infant resuscitation, it should 
prove as effective as some of our more modern 
anesthetics. Ten thousand cases are reviewed; they 
show no significant increase in maternal and fetal 
mortality and morbidity as compared with cases in 
which other anesthetics were used. 
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Fig. 1. a, Inner needle; b, sites of insertion; c, method of using the instrument. 


The second anesthetic discussed is ether-oil mix- 
tures given by rectum, as introduced by Gwathmey 
and McCormack. From a review of from 25,000 to 
30,000 cases in the literature, it is concluded that 
their use is a safe and effective means of producing 
analgesia and amnesia in labor. 

Paraldehyde, the third, is one of the least toxic of 
drugs. It is considered the safest of the analgesic 
drugs. The margin of safety between the therapeutic 
dose and the toxic dose is so large that it would be 
impossible to administer a fatal dose. 

The fourth anesthetic is the short-acting bar- 
biturate. The therapeutic index is much smaller, 
however, compared with paraldehyde and (rectal) 
ether. The course of labor is slightly less retarded 
than with either paraldehyde or (rectal) ether, and 
for this reason a barbiturate can be given earlier in 
labor. Restlessness is usually more marked with the 
barbiturates, and constant supervision is necessary. 

A fifth anesthetic is the introduction of continuous 
caudal block. From 11 to 15 per cent of failures are 
reported in the literature. The advantages and dis- 
advantages are discussed, the latter being mainly 
the difficulty of introduction. The dangers of this 
anesthetizing procedure are enumerated. 

It is the conclusion of the author that all five 
methods are safe and effective means of introducing 


analgesia and amnesia, each having its peculiar 
advantages and disadvantages. Mary Karp, M.D. 


SURGICAL INSTRUMENTS AND APPARATUS 


Turkel, H., and Bethell, F. H.: A New and Simple 
Instrument for the Administration of Fluids 
through Bone Marrow. War Med., Chic., 1944, 
§: 322. 


The bone marrow promises to become an impor- 
tant site for the administration of fluids, drugs, and 
anesthetics in circumstances in which the use of other 
pare nteral routes is not feasible. Intramedullary (in- 
trasternal) routes of administering blood, plasma, 
amino acids, pectin, dextrose, penicillin, and other 
drugs have been lifesaving not only in hospitals but 
on battlefields. 

The importance of the administration of fluids 
through the bone marrow is widely recognized, but 
certain difficulties have been encountered in the use 
of methods previously reported. 

A new instrument and a technique for its use have 
been devised which eliminate most of the difficulties 
that have been encountered in the course of intra- 
medullary infusion. 

Appended illustrations describe the new instru- 
ment. Joun J. Matoney, M.D. 
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ROENTGENOLOGY 


Mayfield, F. H., and Bell, J. C.: Pneumoencepha- 
lography in the Study of the Sequelae of Head 
Injuries. South. M.J., 1944, 37: 142. 


Pneumoencephalography is being utilized more 
and more in military service and is of invaluable 
diagnostic aid in soldiers with post-traumatic resi- 
dual disability. This method of study enables one 
to correlate the clinical with the roentgenological 
findings. 

Encephalography is done in the roentgen room 
where the patient is seated in an upright chair, and 
a lumbar tap under local anesthesia is done. Fluid 
is slowly withdrawn, 1o cc. at a time, and is replaced 
by an equal amount of air or oxygen. Following the 
injection of 30 cc. of air, a lateral film of the skull 
in the upright position is taken. While this film is 
being developed, additional air is injected. The 
majority of cases require about 70 cc. of air, but 
rarely more than from 100 to 120 cc. When the 
required amount of air has been injected, upright 
films are taken in the lateral and posteroanterior 
projections. The patient is then placed on the x- 
ray table and stereoscopic lateral posteroanterior 
and anteroposterior (horizontal or decubitus posi- 
tion) films are taken. The entire procedure is com- 
pleted within thirty minutes. 

The authors are of the opinion that encephalo- 
grams are warranted in all cases of head injury with 
sequelae such as headache, dizziness, epilepsy, and 
nervousness. The only contraindication is increased 
intracranial pressure, in which instance a direct 
ventriculogram is done. 

The normal anatomy and cerebrospinal dynamics 
are reviewed. Post-traumatic cerebral changes as 
seen in the encephalogram are: (1) external pressure 
(hematoma, abscess, or subdural hygroma); (2) ob- 
struction of fluid drainage with resultant distention 
from within; (3) enlargement, secondary to atrophy; 
and (4) traction due to meningocerebral scar. 

Subdural hematomas, abscesses, and hygromas, 
displace the ventricular system to the opposite side 
and cause flattening or indentation of the lateral 
ventricle on the involved side. Enlarged cortical 
spaces are not considered significant unless they are 
associated with enlargement of the ventricle. If 
both ventricles are enlarged with no cortical atrophy, 
the finding is suggestive of an obstructive lesion. 
Enlargement of a single lateral ventricle is most 
frequently seen following trauma. Local cerebral 
atrophy of the involved side may prevent ventricular 
displacement. A ventricular shift toward the dilated 
ventricle may be due to traction caused by a menin- 
gocerebral scar. Cystlike cerebral defects may be 
present and may communicate with the ventricular 
system. The cysts are usually found in traumatic 
epileptic patients. 


Many patients suffering from postconcussion 
symptoms are relieved of their symptoms following 
the injection of air. This relief may endure for 
months, but it is not permanent. 

Maorice D. Sacus, M.D. 


Medlar, E. M., Pesquera, G. S., Ordway, W. H., 
and Lasher, E. C.: The Demonstration of Pul- 
monary Lobes and Interlobar Fissures by 
Roentgenograms of an Artificial Thorax. Am. J 
Roentg., 1944, 51: 267. 

Roentgen interpretations of the chest as a rule 
refer to certain areas of the lung fields, but they do 
not include the larger anatomical units, the lobes of 
the lung. In the study of pulmonary tuberculosis, 
and especially when thoracic surgery is being con- 
sidered, a more accurate location of a lesion in rela- 
tion to the pulmonary lobes is very important. 

The authors therefore undertook the difficult task 
to demonstrate by means of artificial models and 
set-ups the limits of the lobes of the lungs and of 
the interlobar fissures in a three-dimensional field 
in the normal chest. The study was made as follows: 

A pair of human lungs, free from macroscopic 
disease and with complete interlobar fissures on both 
sides, was obtained at autopsy. The lungs in the 
fresh state were moderately distended with 10 per 
cent formalin by means of the gravity method (to 
approximate normal inspiration); then in this con- 
dition they were immersed in 1o per cent formalin 
and thoroughly fixed for two weeks. The tissue was 
gradually dehydrated, over a period of several 
months, with so per cent alcohol, then with chloro- 
form to displace the alcohol, and later chloroform 
saturated with paraffin. After several weeks in the 
last solution, the lungs were placed in melted paraffin 
in a paraffin oven, where many changes were nec- 
essary to get rid of the chloroform. Finally, the 
paraffin-impregnated lungs were removed and quick- 
ly cooled to harden the paraffin. The shrinkage 
defects were remedied by molding modelling clay 
over the surface. It took over a year to carry out 
the entire procedure. 

The process of hardening once completed, plaster 
molds and master casts were made of each lung as 
well as of each lobe separately. The master plaster 
casts of the whole lung were placed in proper posi- 
tion and a plaster mold of the thorax was then cast 
with anterior, posterior, and bottom portions. With 
the lung casts inside of the mold of the thorax a 
cast of the mediastinal contents was obtained. The 
position of the ribs was transferred (and painted 
with white lead) to the inner surface of the thoracic 
cage from a roentgenogram made of the chest of a 
person of similar size and weight. For the demon- 
stration of the position, size, and shape of the inter- 
lobar fissures, thin sheets of lead foil were placed 
between the lobes. 
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The size and exact shape of the lungs and thorax 
so constructed may not be entirely correct, but they 
are well within normal limits. The position and 
contour of the interlobar fissures are correct for the 
pair of lungs used, although the absence of other 
structures, such as the heart, bronchial tree, and 
lung markings, is to be regretted. 

The authors use a number of illustrations con- 
sisting of roentgenograms of such artificial set-ups 
in various positions and furnish long interpretations 
for each particular set-up. 

They have found that horizontal planes through 
the chest at the level of the fourth and sixth costo- 
vertebral junctions have a practical value when in- 
terpretations in relation to pulmonary lobes are un- 
der consideration. In this respect the following sug- 
gestions are made: (1) lesions above the plane at 
the level of the fourth costovertebral junction will 
be in the upper portions of both upper lobes (tuber- 
culosis mostly posteriorly); (2) lesions below the 
plane at the level of the sixth costovertebral junction 
will be in the lower lobes if located posteriorly, and 
in the upper lobe on the left and in the middle lobe 
on the right if located ventrally; and (3) the area 
between the two horizontal planes includes the com- 
mon variations of the upper edge of the main fissures 
on either side. If the lesion is located in the ventral 
two-thirds, the upper lobes are surely involved, 
whereas if the location is in the dorsal one-third, 
involvement of the apex of the lower lobe must be 
seriously considered. To make absolute differentia- 
tion between the two lobes, pleural endoscopy is 
sometimes required. T. Leuvcutta, M.D. 


Bertin, E. J.: Metastasis to Bone as the First Symp- 
tom of Cancer of the Gastrointestinal Tract. 
Am. J. Roentg., 1944, 51: 614. 


Although metastasis to bones from cancer of the 
gastrointestinal tract occurs more frequently than is 
generally realized, cases in which the bone lesion 
produces the first symptom of these cancers are 
quite rare. 

Three cases are reported in which osteolytic bone 
lesions produced symptoms for which the patient 
sought relief; in no instance were there symptoms 
referable to the gastrointestinal tract. Biopsy re- 
vealed the true nature of the tumors. Gastrointesti- 
nal roentgen studies showed the primary growth to 
be in the stomach in 1 instance and in the sigmoid 
colon in 2. 

The author apparently found no other instance of 
bone metastases from carcinoma of the gastrointesti- 
nal tract in a period of ten years. During this time 
he found 13 cases of malignancy of the esophagus, 75 
of the stomach, and 98 involving the colon and 
rectum. 

The literature on the incidence of bone metastases 
from gastrointestinal malignancy is reviewed; it is 
noted that this incidence reported by various authors 
ranges from 0.5 to 10.5 per cent . The cases in which 
the author noted bone metastases are reported in 
some detail. Harowp C. Ocusner, M.D. 
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Pereira, A.: Importance of Roentgen Examination 
in the Diagnosis of Adenoma of the Prostate. 
Am. J. Roentg., 1944, 51: 600. 


Adenoma of the prostatic urethra is a progressive 
tumor which manifests itself in the male during the 
fourth and fifth decades. This tumor consists of a 
cellular hyperplasia of the submucous and subureth- 
ral glands. These glands are divided in three main 
groups: those of the trigone (subcervical), those of 
the colliculus (lateral), and the distal glands (in the 
ventral part of the prostatic urethra). Clinically, the 
adenoma may be total; that is, it may originate from 
the lateral, distal, and subcervical glands; it may be 
in the middle lobe, originating from the trigone group; 
it may be a microadenoma, originating in the tri- 
gone, with intrasphincteric growth; or it may occur 
in the distal lobe, originating in the head of the pro- 
static urethra. 

The author reviews the literature and theories as 
to the endocrinology of adenomas of the prostate. 
Local symptomatology in the advanced stages con- 
sists of difficulty and pain on micturition, increasing 
amounts of residual urine which may result in acute 
urinary retention, and retograde involvement of the 
urinary tracts. 

The following routine is used by the author: (1) 
careful taking of history and digital examination of 
the prostate; (2) exploration of the urethra with a 
sound to show the length of the prostatic urethra and 
also to feel the tumor; (3) urethrocystoscopy, which 
shows deformities of the prostatic urethra caused by 
the adenoma (this latter method, however, does not 
show the pelvic portion of the urethra); and (4) 
urethrocystography which permits complete visuali- 
zation of the prostatic urethra. 

The technique of urethrocystoscopy is as follows: 
(1) the bladder is filled with contrast media (from 
60 to 80 cc.), the amount varying with the obstruc- 
tion and size of the bladder; (2) visualization of the 
urethra with contrast media (from 15 to 20 cc.); film 
is taken after the injection of 10 cc. of the media 
(care should be taken to avoid the use of excessive 
force or too rapid injection of the dye) ; (3) two roent- 
gen views are taken (the anteroposterior and the 
right lateral oblique). In the latter view, the right 
thigh is flexed and abducted, while the left is in ex- 
tension. The principal x-rays are centered over the 
symphysis pubis. 

Almost any contrast media can be used in this ex- 
amination although the author prefers to use “‘luxo- 
barium” which contains barium sulfate as a base. 

The salient features in the roentgen interpretation 
are: (1) characteristics of the bulbar filling; (2) the 
form of the membranous urethra and its relationship 
to the adenoma; (3) deformities of the prostatic 
urethra; (4) the relationship of the internal sphincter 
to the bladder; and (5) the configuration of the blad- 
der, especially the base. 

A miniature adenoma may project into the base 
of the bladder. In a solitary middle-lobe tumor the 
internal sphincter is pushed forward by the nodule; 
the urethra protrudes into the supramontanal por- 
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tion making an angulation which is in direct ratio to 
the size of the adenomatous nodule. Lateral nodules 
may elongate or deform the urethra. If the ventral 
or distal lobe is involved, the sphincter is turned up- 
ward, the urethra is widened and elongated, and 
sometimes it shows the protrusion of the tumor into 
the lumen. As a result of the adenoma, the bladder 
may reveal changes such as diverticula and pseudo- 
bladder tumors. 

Findings in uretrocystography are: (1) prostatic 
mucosal breaks caused by distention during the ex- 
amination; (2) nonvisualization of the prostatic ure- 
thra due to tumor obstruction; (3) subadenomatous 
and bulbar cul-de-sac fissures caused by projection 
into the membranous urethra; and (4) reactivation 
of a latent inflammatory process. Contraindications 
to urethrocystography are: (1) recent instrumental 
trauma; (2) acute or recent gonorrhea; (3) subacute 
adnexitis (prostatovesiculitis); and (4) prostatic ab- 
scess. 

Thirty-one cases of various clinical forms of pro- 
static adenomas were examined. The author believes 
that the knowledge gained by urethrocystography is 
essential in making a correct diagnosis and for proper 
planning of therapy. Maurice D. Sacus, M.D. 


Hauch, P. P.: Pneumoroentgenography of the Knee 
Joint. Brit. J. Radiol., 1944, 17: 70°. 


The use of contrast media for roentgen examina- 
tions in conjunction with exact positioning and with 
force applied to the joint structures has been of 
benefit in the diagnosis of injuries to the internal 
structures of the knee joint. The literature relating 
to these procedures is reviewed briefly. An oxygen 
injection method, combining various techniques and 
adding further refinements, which has proved very 
satisfactory has been developed by the author. For 
consistency in results, adherence to certain details 
which are described is essential. 

The following pathological conditions can be 
readily recognized with the aid of this method: 

1. Tears of the menisci 

Hypermobility of the menisci 

Loose bodies 

Injury to cartilage of the femur and tibia 

Tears involving the cruciate ligaments 

Hypertrophy of the fat pads and peduncu- 
lated bodies 

Calcifications of the menisci and fat pads 

Abnormal types of menisci 

Minute fractures of the bones not otherwise 
recognized 

Cysts 

Postoperative appearance, showing either a 
clear joint space, or tears of a partially re- 
moved, or remnants of an incompletely 
removed, meniscus 

A few contraindications, such as unrelieved ef- 
fusion, extensive fibrous adhesions, hemarthrosis, 
and hemophilia, are mentioned. No ill effects or 
after-effects need be anticipated when this procedure 
is carried out under proper aseptic conditions. 
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Twenty-one cases were examined by this method, 
the majority of which were considered as clinically 
indefinite. They are reported as to roentgen findings 
and as tohow these findings compared with the clinical 
and operative findings. A high percentage of accuracy 
is recorded in the cases examined. Numerous illus- 
trations of both normal and pathological cases dem- 
onstrate the possibilities of the method. The satis- 
factory results obtained with it led the author to 
believe that it is a reliable and helpful means of de- 
termining more accurately the pathological changes 
in this region. It is without hesitation that this 
procedure is recommended as a safe and practical 
means for the investigation of those cases in which 
a definite clinical diagnosis cannot be made, in 
which there is unexplainable persistent chronic ef- 
fusion of the knee joint, or in which there is a con- 
tinuation of discomfort and residual disability fol- 
lowing injury involving the knee. 

A. Hartunc, M.D, 


Goin, L. S.: Low-Voltage Contact Irradiation Ther- 
apy; Further Experience. Radiology, 1944, 42: 
241. 

In the opinion of the author. it is doubtful that 
the effect of radiant energy depends on its wave 
length. It seems likely that it depends upon the 
total energy absorbed per cubic centimeter of tissue, 
and the time spacing of the doses or the fractiona- 
tion of total energy. The author used a Philips 
metalix contact-therapy unit, with a 50 kv. constant 
potential, 2 ma. of current, an anode surface dis- 
tance of about 2.0 cm., and a usual filtration of 1.0 
mm. of aluminum. 

Twenty patients with papillomas of the feet and 
toes were treated. Three doses of from 800 to 1,000 
roentgens were given in a period of from eight to ten 
days, with a filtration of 1.0 mm. of aluminum. It 
is yet too early to judge the results. 

Twelve cases of keratosis were treated, of which 
10 were cured and 2 were unimproved. Approxi- 
mately 2,500 roentgens were used and the elapsed 
time averaged five days. 

Only those keloids of less than 3 cm. in their 
greatest diameter could be successfully treated. Of 
Q cases, 5 were cured and 3 were sufficiently im- 
proved to satisfy the patient. 

Superficial hemangiomas were best treated with 
from 800 to 1,000 roentgens given over a period of 
three months. The lesion disappeared completely 
in 39 of the 41 patients treated. 

In vaginal carcinoma, the experiences with this 
method of treatment were uniformly bad. 

Only infiltrating or papillary tumors of the blad- 
der less than 3.0 cm. in diameter and without de- 
monstrable metastases could be treated successfully. 
With a filtration of 1.0 mm. of aluminum, 10,000 
roentgens were given in two treatments, a period of 
seven or eight days intervening between the first 
and second treatment. The bladder was reopened 
for each application of contact therapy. Of 24 pa- 
tients treated, 3 died of cancer, 5 died of causes other 
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than carcinoma, and 16 are living without evidence 
of malignant growth. 

Contact therapy is the ideal method in the treat- 
ment of lip cancers which involve the vermilion 
border and have not deeply infiltrated the muscular 
tissues. Of 19 patients with squamous-cell epithe- 
lioma of the lower lip, 1 is dead, 1 is living with a 
local recurrence, and 17 are living without evidence 
of recurrence. Most patients received about 5,500 
roentgens. The treatment time was from eight to 
seventeen days. Most of the cases of oral cancer 
were treated by other methods also, which made it 
impossible to evaluate the role of contact therapy. 
It would seem that the application of from 5,000 to 
6,000 roentgens directly to the tumor increases the 
likelihood of cure. 

Fifty-seven patients with cutaneous epithelioma 
were treated. There were 3 recurrences and a single 
death from metastases. Nearly all of the patients 
received from 3 to 5 treatments; the dosage in most 
of them was about 5,500 roentgens and the filtration 
1.0mm. of aluminum. Ten days was the total time 
most commonly employed. 

Haroip C. Ocusner, M.D. 


Cutler, M.: Concentration Radiotherapy of Cancer 
of the Larynx; A Study of 413 Cases. J. Am. M. 
Ass., 1944, 124: 967. 

Cancer of the larynx is either extrinsic or intrinsic. 
From the surgical standpoint the extrinsic form, by 
definition, is beyond surgical approach, whereas the 
intrinsic form is considered operable. All tumors 
which arise within the larynx, regardless of their 


extension, are considered intrinsic. 

Histogenetic factors have some bearing on the rate 
of growth and type of lymphatic involvement as 
well as on the radiosensitivity of cancer arising at 


various sites. A radiosensitive tumor is one which 
can be completely sterilized without radionecrosis of 
the surrounding normal tissue. The property of 
radiosensitivity is a matter of degree and is intimate- 
ly related to the efficiency of the treatment. There 
is, therefore, but a fine line of division between radio- 
sensitive and radioresistant tumors, if any at all 
exists. 

Radiosensitivity involves histogenetic, histologi- 
cal, gross anatomical, and constitutional factors. 
Clinical and pathological experience emphasizes the 
inadequacy of microscopic structure alone in pre- 
dicting radiosensitivity. The ultimate criterion and 
only absolute test of radiosensitivity of a tumor is 
its clinical behavior under treatment. 
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It has been noted that when the cells are uni- 
formly small and undifferentiated, especially when 
they exhibit a convoluted plexiform arrangement, 
the lesion is usually relatively radiosensitive, even 
though interspersed islands of adult differentiated 
squamous elements with pearl formation are found. 
The view that the presence of adult squamous kera- 
tinizing elements shown by biopsy indicates radio- 
resistance and should be treated by surgical inter- 
vention is not tenable. The obvious source of error 
is that a biopsy is frequently not a reliable index of 
the exact histological composition of the lesion. In 
other words, the usual biopsy of a lesion in the 
larynx is wholly inadequate to permit an estimate of 
the degree of differentiation. 

Radiotherapy is given in divided doses, the so- 
called Coutard method, or some modification of it, 
or in the new method, termed concentration radio- 
therapy. The basis of this latter technique is the use 
of large daily doses over a comparatively short period 
(from nine to twelve days) and a total dose sufficient 
to produce an “epithelite” and usually also an “epi- 
dermite.” For advanced extrinsic lesions the period 
of treatment is eighteen days. In selected cases the 
treatment is given in two cycles. 

The most important cause of failure of radiation 
for cancer is the extent of the disease. Other factors 
are the general condition of the patient and the 
efficiency of the treatment. In an effort to avoid 
radionecrosis, inadequate treatment is usually given, 
with the natural consequence of low curability and 
high incidence of recurrence. In order to obtain the 
maximum benefits from radiation therapy, the in- 
tensity of the treatment must approach the toler- 
ance of the normal tissues. 

So uniformly unsuccessful was radiation therapy 
of laryngeal cancer up to 1922 that surgical opera- 
tion was the only form of treatment for this disease. 

Surgeons and radiotherapists alike have properly 
hesitated to substitute a comparatively new method 
of treatment for the standard surgical procedures of 
laryngofissure and laryngectomy. Yet there was 
every reason to believe that carcinomas of the 
larynx would yield to radiation therapy. Being 
epidermoid carcinomas histologically, they fall di- 
rectly within the radiosensitive group in the same 
way as epidermoid carcinoma of the skin and mucous 
membrane of the mouth. The view that adult 
squamous carcinoma is radioresistant and hence in- 
curable by radiation therapy has been proved a 
fallacy and is no longer tenable. 

STEPHEN A. ZIEMAN, M.D. 
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CLINICAL ENTITIES—GENERAL PHYSIO- 
LOGICAL CONDITIONS 


Rae, S. L., and Wilkinson, A. W.: Liver Function 
after Burns in Childhood; Changes in Levulose 
Tolerance. Lancet, Lond., 1944, 246: 332. 


Acute toxemia and death from burns are more 
common and more severe in infants and children 
than in adults. Many of the cases showed evidence 
of intense liver damage, and autopsy findings showed 
centrilobular necrosis of the liver. Using the levu- 
lose-tolerance test a study was made of the degree 
of impairment of liver function following treatment 
of burns by (a) 2 per cent gentian violet and 10 per 
cent silver nitrate, or (b) 5 per cent tannic acid and 
merthiolate, or (c) sulfacetamide. 

Impaired liver function was found most often after 
the use of a jelly containing tannic acid and merthio- 
late. In a large series of children treated with silver 
nitrate there has been no case of typical acute toxe- 
mia as seen after tannic-acid treatment, and in none 
of those who died was there any sign of centrilobular 
necrosis of the liver. 

There is now sufficient evidence, both clinical and 
experimental, to justify the refutation of tannic acid 
as a local application for burns. 

Coagulation treatment, nevertheless, has many 
advantages and may be lifesaving in the early stages 
of very extensive superficial burns. From the point 
of view of toxic absorption, silver nitrate is probably 
a safe coagulant. 

Sulfonamide drugs may be rapidly absorbed from 
the surface of superficial burns, which may lead to 
toxic blood concentrations and sometimes liver dam- 
age. Therefore, their use on large burns: requires 
caution. Josep Gaster, M.D. 


Blackwood, W.: Studies in the Pathology of Hu- 
man “‘Immersion Foot.”’ Brit. J. Surg., 1944, 31: 
329. 

Specimens from 14 cases of immersion of severe de- 
gree were subjected to pathological examination, and 
the gross and microscopic findings with particular 
reference to the skin, blood vessels, nerves, muscles, 
and bones are presented. The specimens varied in 
type from a digital nerve to a whole foot and leg, and 
varied also with regard to the interval of time which 
elapsed between the period of exposure and the re- 
moval of the specimen. Gangrene and bacterial in- 
fection were often present. 

The large arteries showed no marked narrowing in 
any case. Slight intimal and medial thickening and 
fibrosis were sometimes present, and also edema. The 
smaller arteries showed marked narrowing only im- 
mediately proximal to chronic infection. Arterial 
‘changes seen in these cases do not differ significantly 
from the expected normal for hard-living men. This 
is a point of distinction from frostbite, in which 


obliterative endarteritis develops. Abnormal factors 
in the later stages of immersion foot, such as cold 
sensitivity, appears to have no basis in organic 
arterial narrowing. No significant changes were seen 
in the capillaries but there were pericapillary foci of 
chronic inflammatory cells in some cases presenting 
infection or gangrene. Stasis of blood on the venous 
side, with diapedesis, thrombosis, and intimal fibrosis 
did occur, but such changes were in most cases 
restricted to areas close to gangrenous or chronically 
inflamed extremities. 

In an early case the muscles of the leg and foot 
showed patchy acute degenerative changes known as 
Zenker’s hyaline necrosis, the quantitative involve- 
ment of the muscle fibers increasing peripherally. 
Later changes were indistinguishable from those due 
to denervation and were associated with marked 
degeneration of the motor nerves. At twelve months 
there was evidence of re-innervation of proximally 
situated muscles in the lower limbs, and later this 
restoration had progressed down the limb, but 
changes identical with those of prolonged denerva- 
tion persisted in the muscles of the foot. 

In all patients surviving exposure some degree of 
nerve degeneration was present. The extent of dam- 
age, in terms of the number of myelinated fibers in- 
volved, increased peripherally. It appeared that 
some of the large fibers at intermediate levels sur- 
vived the original trauma. The appearance at lower 
levels was similar in type to that seen during re-in- 
nervation of long denervated extremities. In unin- 
fected cases in which bone was available for study, 
there was new bone formation subperiosteally and 
around the haversian canals. This indicates that the 
initial osteoporosis, which is a clinical feature of the 
early survivors, undergoes repair. 

Joun L. Liypgutst, M.D. 


GENERAL BACTERIAL, PROTOZOAN, AND 
PARASITIC INFECTIONS 


Mowlem, R.: Surgery and Penicillin in Mandibular 
Infection. Brit. M.J., 1944, 1: 517. 


This series of 21 cases of infection of the inferior 
and superior maxillae is too small to justify a de- 
tailed analysis. The cases fall into 2 groups. In the 
first group, infection was anticipated following sur- 
gery, and the use of penicillin was withheld until the 
presence of sensitive bacteria was shown. The second 
group comprised cases of well established bone in- 
fection; all of these had been subjected to full bacte- 
riological investigation, and had been treated by 
radical surgery and penicillin. 

Osteomyelitis of the mandible is a relatively rare 
condition, which may arise from blood-borne infec- 
tion, but which more frequently is preceded by the 
extraction of teeth. Diminution of the local immu- 
nity has often been suggested as the cause of the 
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development of osteomyelitis following tooth extrac- 
tion, but the concept of local low immunity is mean- 
ingless if it envisages a condition in which otherwise 
normal tissues become incapable of resisting bacte- 
rial invasion because of some unspecified cellular 
change. There must, however, be some factor which 
determines whether or not a fairly constant type of 
mouth infection will invade the bone. It is suggested 
that this factor is a local thrombosis, caused either 
by direct trauma to the inferior dental vessels during 
the removal of a tooth, or by the central extension 
of thrombosis in the vessels supplying either a tooth 
root or the surface structures. Occlusion of the main 
vessels will create a large central area of bone of 
reduced vitality, in which the secondary bacterial 
invasion cannot be withstood. 

The technique used in the cases reported consisted 
in extensive surgical removal of bone, which is care- 
fully described. Two small-bore tubes were inserted 
through separate stab wounds, one to run along the 
upper border of the residual bone, the other along 
the lower edge. The wound of access was then closed 
without drainage, even though it had extended 
through an abscess cavity. Within eighteen hours, 
penicillin treatment was begun. The usual dose is 
1,000 units in 1 cc. into each tube every twenty-four 
hours. Immediately before each injection, the cavity 
is aspirated through the penicillin tubes, and any 
resultant fluid is sent for bacteriological study and 
the penicillin inhibition test. Treatment is continued 
until the wound is healed, on the average in ten days. 

Penicillin is unlikely to give bacteriological control 
in the presence of sequestra or unfavorable surgical 
conditions. It is, therefore, no substitute for ade- 
quate surgery. In 4 cases in which penicillin was 
used as a prophylactic, there was evidence that the 
infection was rapidly controlled without any unde- 
sirable local effects. The adjuvant effect of penicillin 
has led to the conversion of the original open method 
to a closed one, with all the advantages that this 
confers. In the 16 cases so treated, elimination of all 
penicillin-sensitive organisms, satisfactory soft-tissue 
healing, and good regeneration of the bone took 
place, so that recovery from what has hitherto been 
an extremely chronic condition was effected in ap- 
proximately thirty days. SAMUEL Kaun, M.D. 


Paggi, L. C., and Hull, E.: Metastatic Granuloma 
Venereum. Ann. Int. M., 1944, 20: 686. 


A case of granuloma venereum with metastatic 
lesions of the left clavicle, right scapula, right sixth 
rib, and left tenth rib is reported by the authors. 
Subcutaneous abscesses, two of which were followed 
by deep ulcers, occurred over each of the sites of 
bone involvement. The initial lesion involved the 
cervix uteri and spread to involve the vulva. Ulcéra- 
tion of the left groin was also present. The consti- 
tutional symptoms were very severe. 

The incidence of granuloma inguinale is much 
higher in negroes than in white persons, and it is 
apparently more common in males than females. 
The disease seems usually to be transmitted by sex- 
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ual contact, but undoubted instances of nonvenereal 
infection have been reported. 

The earliest lesion is a small papule which usually 
appears upon or near the genitalia—the penis, vulva, 
vagina, cervix uteri, groin, or perineum. Ulcer- 
ation soon occurs; the ulcer slowly spreads periph- 
erally and after several months may attain enor- 
mous size. Ulceration is superficial but occasionally 
it extends deeply into the tissues. The course of the 
disease is exceedingly chronic, extending over a pe- 
riod of years, with little or no tendency toward com- 
plete spontaneous healing. 

Involvement of the internal organs is rare. Stric- 
tures may follow involvement of the anal canal. 

Systemic symptoms are slight unless secondary 
infection, deep ulceration, rectal stricture, or exten- 
sion to the tubes and ovaries has occurred. The le- 
sions respond slowly but definitely to therapy with 
antimony compounds. Relapse is common after 
seemingly adequate therapy. 

The author’s case responded to diramin, a triva- 
lent antimony compound, in initial doses of 1 cc. in- 
creased gradually to 5 cc. No toxic effects of the 
drug were observed. Howarp A. McKnicurt, M.D. 


Somers, R. B. U.: Kala Azar: Treated with 4:4’ 
Diamidinostilbene. Lancet, Lond., 1944, 246: 
531. 

Somers reports that the treatment of kala azar in 
the Anglo-Egyptian Sudan with such drugs as anti- 
mony tartrate, neostibosan, and urea stibomine has 
been unsatisfactory. He reports the treatment of 26 
cases of kala azar in eight years, of which 21 were 
given either antimony tartrate or neostibosan. All 
of the patients either died or ran away before com- 
pleting treatment and none showed permanent im- 
provement. The last 5 were treated with the urea 
derivative, 4:4’ diamidinostilbene, and 4 of them 
were alive and well eight and nine months after their 
apparent cure. The fifth completed treatment but 
only four months had elapsed at the time of this 
report. All of them had received some other form of 
treatment. 

4:4’ diamidinostilbene was introduced by Kirk and 
Sati in 1939, but the dosages used were somewhat 
larger than recommended and given with less hesita- 
tion. Before treatment was started each patient was 
weighed, the liver and spleen were measured in 
finger breadths below the costal margin, and the 
diagnosis was confirmed by spleen or gland puncture. 
The formol-gel reaction was noted and blood counts 
were made. The initial dose used was 1.1 mgm. per 
kgm. of body weight, and it was given intravenously 
at intervals of from one to three days. The dose was 
gradually increased until from 3.5 to 4 mgm. per 
kgm. were reached. 

The amount and frequency of injections varied 
with the mental and physical reactions to treatment, 
and careful note was taken of the general condition, 
pulse rate, and blood pressure. When this treatment 
was begun, no other form of drug treatment was 
given. In the absence of clinical symptoms for six 
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months after treatment, cure could be claimed for 
the first 3 cases. If fitness for active service is the 
criterion then a cure could be claimed for the fourth 
case. A cure could not be claimed for the fifth case 
because at four months after completion of the treat- 
ment the red and white blood-cell counts were still 
below normal. BENJAMIN GotpMAN, M.D. 


Archer, H. L., and Lehman E. P.: Clinical and 
Laboratory Experience with Succinyl Sulfathi- 
azole. Ann. Surg., 1944, 119: 518. 


In surgery of the large bowel, specific measures 
have been directed against the risk of infection, both 
in the peritoneum and in the abdominal wall. They 
have consisted of: (1) multiple-stage operations; (2) 
attempts to decrease the bulk of the bowel content; 
and (3) attempts to alter or decrease the number of 
the organisms in the fecal stream. 

With increasing knowledge of the role of protein 
in the surgical patient, it is obvious that the so-called 
“colon preparation” diet is by no means an adequate 
diet in the preparation of patients for major surgical 
procedures, particularly patients with gastrointesti- 
nal lesions who may already have depleted protein 
reserves from preceding relative protein starvation. 
With succinyl sulfathiazole, a new, more direct 
method of attack on intestinal bacteria is made; it 
offers the opportunity of providing a better balanced 
and more palatable diet to patients approaching 
operations on the colon and rectum. Ingestion of the 
drug resulted in a dramatic reduction of the colon 
. and aerogenic bacilli in the stool of 36 patients in less 
than five days, whether or not ulcerative mucosal 
lesions were present. This reduction occurred with- 
out relation to the nature of the accompanying diet. 

The use of succinyl] sulfathiazole in surgery of the 
large bowel permitted two desirable improvements 
in management of the surgical patient. First, the 
effective reduction of susceptible organisms in the 
stool in the presence of a high protein diet made 
permissible the employment of a balanced and pala- 
table preoperative nutritional management. This is 
probably inferential. However, the second improve- 
ment that the drug has made is the elimination of 
multiple-stage operations. Primary anastomosis un- 
der permissible anatomic conditions at any level of 
the large bowel have resulted in no disasters. The 
advantages of this change in technique are the avoid- 
ance of temporary fecal fistulas, of the crushing of 
spurs, of hernia through the site of closed fistulas, of 
repeated anesthetic hazards, and of delay between 
stages for the spread of malignancy. The one-stage 
method is a boon to both patient and surgeon. The 
saving of cost and of hospital-bed space is an addi- 
tional accomplishment. It does not replace older and 
tried methods of preparation of the patient for sur- 
gery of the large bowel. It does not obviate the care- 
ful selection of patient, anesthetic, and procedure. 
It"does not obviate a period of from five days to a 
week of preoperative hospital care, with adequate 
measures for the relief of dehydration, anemia, hypo- 
proteinemia, obstruction, and the like. It is an adju- 


vant to all these things, and a valuable one, accord- 
ing to the authors. STEPHEN A. ZreMAN, M.D. 


Roxburgh, I. A., Christie, R. V., and Roxburgh, 
A. C.: Penicillin in Skin Disease. Brit. M. J., 
1944, I: 524. 

Seventy-five cases of various diseases of the skin 
were treated by the local application of penicillin. 
There were 15 cases of sycosis barbae, 12 of impetigo, 
9 of eczema, 8 of blepharitis, 7 of otitis externa, 5 of 
boils, 3 of acne, and several miscellaneous conditions. 

Penicillin was usually applied as an ointment con- 
taining 400 units of calcium or sodium penicillin per 
gram of base, the latter being a mixture of equal 
parts of lanette wax, petroleum jelly, and water. In 
the cases of otitis externa, a solution of calcium peni- 
cillin—1,0o00 units per cubic centimeter—was some- 
times used. 

The drug was found to be of obvious value in 
sycosis barbae, impetigo, and blepharitis. In some 
cases of chronic eczema with secondary infection and 
in some cases of otitis externa it was also found to 
be effective. SAMUEL Kaun, M.D. 


Fraser, D. B.: Local Penicillin for Breast Abscess. 
Brit. M. J., 1944, 1: 523. 


Simple aspiration under local anesthesia has oc- 
casionally given good results in the treatment of 
mammary abscess, and it seemed logical to add 
penicillin replacement when supplies became avail- 
able. A series of 15 cases has been treated in this 
manner. 

The technique used was simply to infiltrate the 
skin with a stab of 2 per cent novocain, and to aspi- 
rate through a needle with a 20 cc. syringe. Staphylo- 
coccal pus is sometimes thick, and breast abscesses 
are often loculated, but by using saline solution for 
washing out the cavities when necessary, it was 
usually possible to evacuate them with fair effi- 
ciency. The organism in every case was the coagu- 
lase-positive staphylococcus aureus. A solution of 
calcium penicillin in distilled water, of a strength of 
2,000 units per cubic centimeter, was then injected 
through the same needle. The dosage varied from 
2,000 to 20,000 units, according to the size of the 
abscess. Aspiration and injection of penicillin were 
usually repeated at two-day intervals. The pus ob- 
tained on the second and subsequent occasions was 
usually sterile or nearly so. 

These cases fall into 3 groups: (1) 5 cases in 
which surgical drainage was necessary, and con- 
servative treatment failed; (2) 7 cases in which 
spontaneous drainage occurred, either at a puncture 
site or elsewhere; and (3) 3 cases in which the 
abscess remained closed and resolved slowly, with no 
evacuation of its contents except by aspiration. 
Thus, 10 patients required no operation or anes- 
thetic, and their recovery was, on the whole, more 
rapid than is usual with simple drainage. 

It is possible that some other method of local 
treatment may give better results, and, in view of the 
fact that aspiration sometimes cannot sufticiently 
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evacuate the contents of the abscess, surgical drain- 
age followed by the instillation of penicillin through 
an indwelling catheter is now being tried. When 
larger supplies of penicillin are available, a trial 
should be made of systemic treatment at an early 
stage, in order to control the inflammatory process 
before suppuration occurs and thereby permit the 
continuation of breast feeding. 
SAMUEL Kaun, M.D. 


DUCTLESS GLANDS 


Ritchie, F. L., and Geddes, B. L.: The Use of Thio- 
urea in Thyreotoxicosis; A Report of 8 Cases. 
Med. J. Australia, 1944, 1: 381. 


Astwood has examined the goiterogenic activity of 
some 106 substances, the chemical nature of which 
falls into two distinct groups: on the one hand, 
thiourea and the thiourea derivatives, such as 2-thi- 
ouracil and 2-thiobarbituric acid, and on the other 
hand, certain derivatives of aniline comprising the 
sulfonamides, p-, m-, 0-amino-benzoic acid, and 
p-aminophenyl-acetic acid. The inhibition of en- 
docrine function produced by these chemical com- 
pounds has opened a new field of investigation. 

The coincidence of thyroid hyperplasia and low- 
ered basal metabolic rate suggests that the mechan- 
ism of action of these substances may be explained in 
one of two ways. The drugs may exert an action 
which inhibits the normal effects of the thyroid hor- 
mone on tissues in general by disturbance of some 
phases of the oxidation-reduction system, or they 
may interfere with the natural synthesis of thyro- 
globulin. In either case the goiter would be the 
hyperplasic compensation for the induced deficiency. 
The experimental evidence suggests that the second 
is the more likely mode of action, since the effects of 
the drugs are abolished by concurrent administration 
of thyroid gland. However, they would appear to 
have no direct action on the thyroid gland in pro- 
ducing hyperplasia, since no goiterogenic action was 
demonstrable in hypophysectomized animals. This 
would suggest that the effect is therefore related to 
pituitary activity. 

In all 8 cases in which thiourea was employed by 
the authors, clinical improvement occurred; it 
amounted to complete relief, such as may be expected 
only after successful thyroidectomy. This change is 
especially interesting, since in 3 of the cases consult- 
ing surgeons considered that the degree of thyrotox- 
icosis present was so great as to make the patients 
unsuitable for operation. After some ten to twelve 
days each patient showed subjective improvement. 
As treatment continued, their clinical condition im- 
proved also, until in a period ranging from forty to 
sixty days all of the patients were free from symp- 
toms. When administration of the drug was con- 
tinued after the patient’s discharge from the hospital, 
the general improvement was maintained. 

During the first few days of treatment nausea was 
experienced, usually about half an hour after thiourea 
was taken and especially by those whose initial dos- 
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ages were large. Although none of these patients 
vomited, it would seem wise to accustom patients to 
thiourea in small doses for the first few days. Sub- 
sequently, larger doses can be administered without 
nausea. 

The changes noticed in the goiter were variable. In 
some cases it decreased in size, while in others little 
change was apparent. This may limit the field of 
usage, since in certain cases a desirable cosmetic 
effect may not be obtained. A more important out- 
come of this may be the failure to relieve any pres- 
sure symptoms resulting from an enlarged thyroid 
gland. In 2 cases in which the thyroid gland was 
palpable prior to therapy, the gland slightly increased 
in size. In neither of these cases was there any re- 
gression of the clinical improvement that had 
occurred. 

Although no measurement of the degree of exoph- 
thalmos was made prior to therapy, in the 6 cases 
in which this sign was present the eyes became less 
prominent. In 3 cases the eyes returned to their 
normal appearance. 

The tremor of the hands was one of the signs that 
responded more slowly to treatment. In 6 cases the 
tremor had disappeared before the patient’s dis- 
charge from the hospital, but the improvement was 
gradual and irregular. There were 2 cases in which it 
had not completely subsided before the patients left 
the hospital; the subsequent examination of these 
patients showed the hands to be quite steady. In the 
2 frankly myopathic cases there was an increase in 
both substance and power in the affected muscles. 
The return of strength in 1 case was outstanding. 

The decrease in the sinus tachycardia was slow. 
The relief that may follow thyroidectomy upon thy- 
rocardiac patients suffering from angina pectoris or 
cardiac failure may be paralleled by the use of one 
of this series of drugs. ; 

Consistent with the clinical improvement were the 
changes in weight and basal metabolic rate. In every 
case the basal metabolic rate returned to a normal or 
subnormal level before the patient’s discharge from 
the hospital. This effect was preserved by a main- 
tenance dose. The period of time required for this 
change to take place would seem to depend, on one 
hand, on the degree of toxicity of the patient’s con- 
dition, and, on the other, on the dosage of the drugs 
employed, rather than on the height of the metabolic 
rate. In those cases in which there was a history of 
weight loss, the increase in weight which occurred 
during treatment was one of the most promising in- 
dications of the possibilities of this series of drugs. 

An important and dramatic change in patients 
taking thiourea was the alteration which occurred in 
the blood cholesterol level. Although the relation- 
ship between the function of the thyroid gland and 
the metabolism of cholesterol and other lipoids is 
unknown, the changes in the blood cholesterol level 
associated with abnormalities of the gland are well 
established. There is a general agreement that high 
levels accompany the hypothyroid state and that 
low, normal, or subnormal values are found in hyper- 
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thyroidism. In the authors’ series of cases, thiourea 
produced a pronounced rise in the blood cholesterol 
level and a wide fluctuation in that level from day 
to day. Such a change might be expected if the 
thyroid function was tending toward normal or sub- 
normal activity. However, the significance of this 
rise in unknown; but the continued high cholesterol 
values such as are produced by this drug may play 
some part in the production of arteriosclerosis. 

The use of thiourea is not without certain dangers 
and limitations. Nausea and vomiting may take 
place. This side effect, should it occur, passes off in a 
few days. As late effects, after some six weeks of 
therapy, 2 patients developed a myxedemalike swell- 
ing of the orbital tissues, which subsided untreated 
in a few days. One patient developed a mild edema 
of the ankles six days after being allowed out of bed. 
This was probably orthostatic, since it disappeared 
spontaneously and has not reappeared despite con- 
tinued therapy. In 1 case a maculopapular rash 
occurred on the twelfth day of therapy. It was most 
pronounced on the upper part of the chest and the 
upper arms. It reached its maximum intensity in 
two days and had completely disappeared in five 
days. There was no associated constitutional dis- 
turbance. Administration of the drug was not dis- 
continued. Six patients complained of intermittent 
watering of the eyes occurring at different periods 
during treatment; 2 noticed it for the first time after 
leaving the hospital. 

All patients taking this drug should be kept in the 
hospital at least until the metabolic rate has returned 
to within normal limits, in order that the patient 
may be under close observation. The blood picture 
should be checked frequently. Leucopenia alone 
appears to be no indication to cease therapy, pro- 
vided the neutrophil leucocytes are not depressed to 
a relatively greater extent than other forms. 

JoserH K. Narat, M.D. 


Broster, L. R., and McKeith, R. C.: The Adreno- 
sympathetic Syndrome, with Transposition of 
Viscera. Brit. J. Surg., 1944, 31: 393- 


Tumors of the chromaffin tissue of the adrenal 
medulla (pheochromocytomas or paragangliomas) 
typically produce a recurrent paroxysmal hyperten- 
sion. These tumors are usually benign. It is im- 
portant to recognize the syndrome, for the hyper- 
tensive disorder is fatal unless the tumor is removed. 
The first patient correctly diagnosed and cured by 
operation was that of Pincoffs and Shipley in 1929. 
Since then 36 operations have been reported. Of 165 
cases of pheochromocytoma reported, 16 were bi- 
lateral, 15 were malignant and 16 were juxta- 
adrenal, the tumor lying in the peritoneal tissues. 
The tumor is usually about the size of an orange, 
showing hemorrhagic cysts on section. 

The disease is usually characterized by paroxysms 
of generalized vasoconstriction that cause a remark- 
able but transient rise of the blood pressure. Less 
often there is a chronic hypertension resembling 
malignant hypertension, rarely Addison’s disease, or 
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no symptoms at all. It often starts with mild at- 
tacks of headache, dizziness, or palpitation, which 
increase in severity. In about half of the cases these 
attacks are precipitated by exercise, i.e., bending the 
trunk in a certain direction, or by pain and emotion. 
During the paroxysms the common symptoms are 
tingling in the extremities, palpitations, epigastric 
pain, abdominal colic, vomiting, substernal pain, 
salivation, throbbing in the temples, severe head- 
ache, a sensation of choking, and a feeling of appre- 
hension. Hemoptysis from acute pulmonary edema 
or a state resembling shock may occur. 

Examination during a paroxysm shows a patient 
obviously ill. The face may be blue or pale and the 
extremities cold. The pulse is small but the heart 
beat is forcible. The blood pressure rises rapidly 
and in a few minutes may reach 300 mm. of mercury. 
The attacks last an hour or so, and are followed by 
prostration. When repeated, the blood pressure may 
remain persistently high. The symptoms are usually 
widespread, buy may be confined to one system. 

The diagnosis depends on the recognition of an 
attack with its widespread vasoconstriction and 
paroxysmal hypertension. Efforts may be made to 
induce an attack by physical (pressure over the 
adrenal area) or emotional means. Slight changes 
in the secondary sex characters have been noted in 
these patients, and when present they are pre- 
sumably due to irritation of the adrenal cortex. 
Retrograde pyelography showing distortion or dis- 
placement of one kidney is strong presumptive evi- 
dence of the site of the tumor. 

Paroxysmal hypertension occurs in certain other 
conditions. In essential hypertension the blood 
pressure is always raised between the attacks, which 
have a more gradual onset and ending. It is usually 
accompanied by cerebral symptoms, which are rare 
in the adrenosympathetic syndrome. Symptomatic 
paroxysmal hypertension may occur in lead poison- 
ing, eclampsia, aortic regurgitation, and tabes dor- 
salis. Vasovagal attacks in some cases closely re- 
semble adrenosympathetic paroxysms. 

The treatment is removal of the tumor. In doubt- 
ful cases, laparotomy should be performed, for the 
benefit of successful removal far outweighs the possi- 
ble dangers of operating on a case of symptomatic 
paroxysmal hypertension. For the paroxysms, bleed- 
ing, morphine, and lumbar puncture are indicated. 
Chloroform, cyclopropane, and spinal anesthesia 
should be avoided. When the tumor is large the 
abdominal approach gives the best access. How- 
ever, when the site of the tumor is in doubt, explora- 
tory laparotomy followed a fortnight later by re- 
moval of the tumor via the lumbar route is the 
safest procedure. The operation is very liable to be 
accompanied by severe collapse and for this, dilute 
adrenaline solution given intravenously is specific. 
If the blood pressure fails to respond, a transfusion 
of blood should be given postoperatively. Salt and 
cortical extract should also be given postoperatively. 

In 37 operations, there were 10 deaths. Of the 
27 patients who recovered, 24 are alive and well. 
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The authors report a case of pheochromocytoma 
in a man, aged twenty-nine. The patient recovered 
after the operation and his blood pressure has con- 
tinued to remain normal. JosepH K. Narat, M.D. 


Cahill, G. F.: The Hormonal Tumors of the Adrenal 
Gland. Pennsylvania M. J., 1944, 47: 655. 


Tumors of the adrenal gland are rare. When they 
occur they may or may not produce hormones. 
When tumors occur in which hormones are pro- 
duced, syndromes appear in the individual as a 
result of the abnormal amount of hormones elabor- 
ated. In certain rare instances perverted hormones 
may be produced by the tumor cells. 

When tumors with hormonal changes occur, the 
symptoms vary according to the hormones secreted, 
their amount, and the age and sex of the individual 
so afflicted. 

The hormones excreted by adrenocortical tumors 
are androgens and estrogens. The identification of 
other ketosteroids or steroids with adrenocortical 
tumors awaits further investigation. An increase in 
substance which maintains life was demonstrated 
in the blood stream of a patient with Cushing’s syn- 
drome. The identification of life-maintaining sub- 
stances in the urine in normal persons, and their 
increase in stress, has likewise been reported. 

In the removal of adrenal tumors, three routes of 
approach have been used: (1) the extraperitoneal 
route through the lumbar region; (2) the transthor- 
acic route through the diaphragm; and (3) the trans- 
peritoneal route through the anterior abdominal 
wall. 


The literature contains many cases of what has 
been described as shock occurring immediately or 
shortly after the removal of an adrenal tumor. 

The most important factor in surgical therapy in 
this metabolic type of tumor is the anticipation, pre- 
vention, and control of postoperative cortical de- 


ficiency. ‘The method used is that followed in the 
acute crisis of Addison’s disease, the preoperative 
and postoperative administration of potent adrenal 
hormone. A potent extract of the cortex or the syn- 
thetic hormone, desoxycorticosterone, may be used. 
Adequate doses are given. In addition to the hor- 
mone there is administered, by the oral or parenteral 
route, adequate amounts of sodium chloride and 
sodium citrate. Since the marked cases of Cushing’s 
syndrome have an erythrocythemia, with apparently 
a marked diminished blood volume, postoperative 
transfusions are often necessary. Certain students 
of the syndrome suggest that a diet low in potassium 
for some time preceding the operation might be of 
value. 

The tumors are either adenomas or carcinomas. 
Tumors of the adrenal medulla may be divided 
clinically into those which do not produce hormones 
and those which do. The latter are rare. The pheo- 
chromocyte cell is the mature and apparently only 
endocrine-secreting cell of the adrenal medulla. The 
only known secretion of the pheochrome cell is 
epinephrine. When a tumor of these cells occurs, a 
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syndrome is seen which gives rise to what has been 
described as paroxysmal hypertension. 

The definite diagnosis of pheochromocytoma de- 
pends upon: (1) a typical attack and associated 
clinica] findings; (2) clinical evidence that the attacks 
are produced by a pressor substance; (3) demonstra- 
tion in the blood of a pressor substance and disap- 
pearance in the demonstration of the pressor effects 
by ergotamine; and (4) roentgenographic evidence of 
the presence of a tumor by means of perirenal air 
insufflation. Therapy consists in surgical removal. 

STEPHEN A. ZIEMAN, M.D. 


SURGICAL PATHOLOGY AND DIAGNOSIS 


Schindler, R.: The Surface Epithelium of the Nor- 
mal and Inflamed.Stomach. Gastroenterology, 
1944, 2: 233. 

The surface epithelium of the stomach was found 
to show a great variety of pathological changes in 
almost all forms of chronic inflammation. The stud- 
ies, described and partly illustrated, were based on 
15 gastric biopsies obtained during operations on 
patients who had previously been examined gastro- 
scopically, on 32 specimens gained by resection of 
stomachs which contained no acid before or during 
the operation, and on g sections from autopsy mate- 
rial obtained immediately after death. 

WALTER H. Napier, M.D. 


Parsons, W. H., and Henthorne, J. C.: Extraskeletal 
Osteogenic Sarcoma. Ann. Surg., 1944, 119: 595. 


Areas of calcification and ossification, and even of 
true bone formation, are not uncommon findings in 
certain inflammatory and neoplastic conditions, par- 
ticularly in lesions capable of exciting localized 
hematomas or areas of necrosis. Calcifications and 
ossifications of this kind have also occasionally been 
observed in fibrosarcomas arising in soft tissues. In 
none of the latter instances, however, do the bone 
elements seem to be formed by the cells of the 
neoplasm. 

In contrast to these relatively frequent observa- 
tions, the neoplastic cells uf a certain rare group of 
fibrosarcomas of the soft tissues apparently exhibit 
a perverted tendency to form bone. The perversion 
is accompanied by other manifestations of osteogenic 
sarcoma, including the presence of large numbers of 
foreign-body giant cells of the osteoclastic type. 
Tumors in which this bone-forming process occurs 
are classified as extraskeletal osteogenic sarcomas. 
A review of the literature clearly indicates the rarity 
of this type of neoplasm. To date less than 50 cases 
seem to have been reported. 

The largest number of reported cases originated in 
the mammary gland, and the next largest number 
in the thyroid gland. It is quite possible that a few 
tumors may have been derived from extraskeletal 
bony deposits, such as calcified hematomas or foci 
of myositis ossificans. 

There are two principal schools of thought con- 
cerning the development of osteogenic sarcoma in 
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soft tissues. Broders takes the position that after 
anaplasia of fibrous tissue cells has resulted in the 
development of sarcoma, the neoplastic fibroblasts 
go through a process of differentiation into osteo- 
blasts, which are responsible for the formation of 
bone. Mallory regards osteosarcomas as fibrosar- 
comas passively ossified by the conditions of their 
environment. Apparently the proponents of one 
theory imply that the osteoblasts of the tumor se- 
crete a true osseous substance, while the proponents 
of the other theory believe that the osseous trans- 
formation of connective tissue is an interstitial and 
humoral process and is, therefore, a phenomenon 
independent of all cellular action. 

An additional case of extraskeletal osteogenic sar- 
coma is reported by the authors. It is apparently the 
first case to be recorded in which the growth occurred 
in the lip. Radical operation was carried out within 
three weeks after the lesion was first observed, and 
the patient, a male, age fifty-three, remained free 
from recurrence for three years. Radical surgery was 
again performed, but a second recurrence took place 
within seven months and death followed operation 
for its removal. 

One of the most interesting and most curious fea- 
tures of this case is the relatively long period of 
well-being (more than three years) between the pri- 
mary operation and the first recurrence, as compared 
with the rapidity of the second recurrence (within 
seven months). 

Since the tumor involved the mandible at the time 
of the second recurrence, the question naturally 
arises as to whether it involved the bone originally. 
The authors are quite certain that it did not. All of 
the evidence, including the prolonged period of qui- 
escence following primary resection of the lesion, 
pointed to a truly extraskeletal character of the le- 
sion, and roentgenological study at the time of the 
second recurrence revealed the type of secondary in- 
volvement that is likely to be found in far-advanced 
cancer of the lip, rather than a primary tumor of 
the bone. Joseru K. Narat, M.D. 


EXPERIMENTAL SURGERY 


Dunham, L. J., and Brunschwig, A.: The Intrave- 
nous Administration of Fat for Nutritional 
Purposes; Experimental Study. Arch. Surg., 
1944, 48: 395. 


Attempts were made by a number of workers to 
study the utilization of subcutaneously injected fat, 
although absorption from the sites of the injections 
was admittedly relatively slow. Then studies on the 
utilization of emulsions of fats administered by vein 
to animals were made by several authors. Recently 
casein digests have been successfully administered by 
vein to experimental animals and to patients, in ad- 
dition to the dextrose and electrolytes which have 
been used in routine clinical practice for many years. 
It seemed desirable to make further studies on the 
fate and possible nutritional properties of intra- 
venously administered fat emulsions, because of the 


relatively high caloric value of fat and the possible 
indispensability of certain fatty acids for the normal 
metabolism. 

Studies on the lipids extracted from samples of 
omentum taken from dogs before and after the intra- 
venous infusion of fat were undertaken in an attempt 
to identify foreign fat in the normal fat depots of the 
body. Foreign fat that has been fed by mouth 
changes the normal body fat of animals. If infused 
fat were found in the normal depots, it would pre- 
sumably be destined to be utilized. Parallel with 
studies on the lipids, histological observations were 
made on the liver, spleen, and omentum, before and 
after the infusions. The caloric intake, weight trends, 
blood and urine of the same animals were studied. 

Evidence against the utilization of emulsified fat 
injected intravenously was the failure to observe 
alteration in the quality of depot fat (iodine and 
saponification numbers) following the injections, and 
the failure to observe protein-sparing effects of intra- 
venously injected fat in 9 of 11 dogs studied. Evi- 
dence suggesting limited utilization was afforded in 
some studies by the alteration of melting points in 
depot fats in the direction of the fat infused and the 
presence of nitrogen-sparing effects of infused fat 
in 1 dog. 

Infusion of fat as performed in these studies was 
not without danger, since 9 of 24 dogs died as a re- 
sult of the infusions. It would seem likely that the 
cause of death was primarily mechanical interference 
with function of the liver, lungs, and kidneys. The 
surviving dogs appeared to be in good health and to 
gain weight. Dogs surviving infusions of demal 
emulsions appeared to be as vigorous as those sur- 
viving infusions of lecithin emulsions. 

The use of synthetic emulsifying agents might well 
be investigated further, since if a satisfactory one 
should be found it would have definite advantages 
over lecithin, i. e., a known formula and it would-be 
easier to handle. Josepn K. Narat, M.D. 


Gutfeld, F. J. von : Method to Determine the 
Penetrating Power of Germicides. J. Lab. Clin. 
M., 1944, 29: 413. 

A germicide must have the power to penetrate 
different kinds of substances—living tissue, mucus, 
inanimate material—in order to get in contact with 
the germs to be killed, since these very often are 
embedded in such substances, and are thus more or 
less protected against the killing power of the germ- 
icide. Sterilization cannot extend beyond the zone 
of penetration. 

The following technique to test the penetrating 
power of germicides is suggested: 

Cotton strings, about 15 mm. long and ri mm. 
thick, are sterilized, infected, and dried. Ten cubic 
centimeters of agar are poured into a sterile Petri 
dish and allowed to harden. The infected strings are 
then laid on the surface of the agar, and from ro to 
15 cc. of agar (45°C.) are poured over the strings. 
After the covering layer has hardened, the germicide 
is poured over it. After varying periods of time, one 
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string is removed, thoroughly rinsed with sterile 
water, and transferred to a suitable nutrient 
medium. 

With this method, the carrier (cotton strings), the 
embedding substance (kind and thickness), the or- 
ganisms, and the germicides may be varied, and the 
temperature at which the tests are done, altered. 

The method may tentatively be named the tech- 
nique of “embedded germ carriers.” It simulates 
natural conditions, insofar as the germicide must 
penetrate a covering layer, which may influence the 
effect of the germicide. The penetrating distance 
of the germicide can be determined. 

Several experiments, in which different embedding 
media, organisms, germicides, and temperatures 
were used, are reported. SAMUEL Kaun, M.D. 


Koontz, A. R.: Heat and Mustard-Gas Burns; A 
Comparison. Arch. Surg., 1944, 48: 284. 


A series of experiments was made for purposes of 
comparison of the pathological picture of heat burns 
and that of mustard-gas burns, with a view to deter- 
mining whether the same methods of treatment are 
applicable to the two types of burns. 

Since the introduction of mustard gas into modern 
warfare during the first World War, there has been 
much speculation as to the exact nature of mustard- 
gas burns. There has been a general feeling that 
mustard-gas burns are more persistent than heat 
burns of the same degree of intensity, and that their 
healing process is slower. Little evidence has been 
adduced to prove this point. 

Some English investigators believe that mustard, 
or “something,” stays in the skin up to twenty-one 
days and continues to cause damage. Control burns 
with heat and with chemicals did not produce the 
later death and pyknotic changes noted with mus- 
tard burns. 

A comparative study (gross and microscopic) of 
heat burns and of mustard burns on dogs’ skin was 
made. Experiments were also made on goats to de- 
termine the relative amount of capillary thrombosis, 
and the extent of the inflammatory area beyond the 
point of application, both in heat and mustard burns. 
Experiments were made in rabbits to determine the 
relative healing time of mustard and of heat burns 

Details of the general procedure are stated, and as 
a result of his experiments the author believes that 
only minor and not pronounced, and apparently not 
fundamental, differences exist between heat burns 
and mustard burns. So far as he has been able to 
determine, the condition“of the vessels in the two 
types of burns is the same. The leucocytic reaction 
in mustard burns is more diffuse than that in heat 
burns and extends farther into the corium. In heat 
burns, the reaction tends more toward a walling-off 
process, as in abscesses. Naturally, all burns in these 
series of experiments were infected, and little differ- 
ence could be detected in the pyknosis of the nuclei 
in the two types of burns. The author found little 
difference in the healing stages, either from the point 
of view of time or from the nature of the scars. 
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The most important result of this investigation is 
the demonstration of the fact that the healing time 
of heat burns and that of mustard burns of equal 
intensity are practically the same, which seems to 
indicate that the same treatment is applicable to 
both types of burns. Ema C. RositsHex, M.D. 


Baker, R. D.: Untoward Effects of Various Sub- 
stances Recommended for Burns and Wounds ; 
Experimental Tests on Rats. Arch. Surg., 1944, 
48: 300. 

Many substances have been recommended for ap- 
plication to burns and wounds, either as dressings or 
detergents. Some of these have been subjected to 
testing in rats, and the results are herewith pre- 
sented. These results indicate that several substances 
have a necrotizing effect on raw muscle surfaces. 
Whether this necrotizing effect is sufficient to con- 
stitute a contraindication to their use in a human 
being will depend on the circumstances in the case. 
In order to avoid this necrotizing effect on muscle, 
and probably on most other subepidermal tissues, 
nothing should be applied, or else such substances as 
the isotonic solution of sodium chloride, petrolatum, 
or boric-acid ointment should be used. White soap 
would appear to be preferable. The greater necrotiz- 
ing effect of such substances as hexyresorcinol, 
medicinal soft soap, alcohol, and a solution of hydro- 
gen peroxide make their use distinctly less desirable. 
Tannic-acid solution, tannic acid-silver nitrate solu- 
tion or triple-dye solutions should be used only with 
the realization that they are damaging to normal 
muscle tissue. 

Various substances which have been applied to 
human burns and wounds were utilized on rats as 
test animals and their local and general effects 
noted. No necrotizing effect on the exposed muscle 
of the rat’s abdominal wall was seen when nothing 
or when an isotonic solution of sodium chloride, 
petrolatum, boric-acid ointment, or motor oil (Esso 
no. 3) was applied. 

White soap, ether, and benzene had a minimal but 
definite necrotizing effect, involving the superficial 
muscle-fiber layer; while hexylresorcinol, a solution 
of hydrogen peroxide U. S. P. (50 per cent dilution), 
medicinal soft soap U. S. P. (50 per cent aqueous), 
and alcohol (95 per cent) produced a more pro- 
nounced necrosis involving the superficial 2 to 3.5 
layers of the muscle fibers. Tannic acid (10 per cent), 
silver nitrate (10 per cent), mixtures of tannic acid 
and silver nitrate, and “triple dye” were extremely 
damaging to rat muscle to a depth of from six to 
nine layers of the muscle fibers. 

Absorption of certain of these substances in the 
large ventral areas denuded of skin was sufficient to 
cause death; specifically, the alcohol (95 per cent) 
caused acute alcoholism, and the solution of hydro- 
gen peroxide U. S. P. (half strength) caused gaseous 
cardiac embolism. The absorption of benzene caused 
muscle tremors. Lethal anesthesia resulted if the 
rats breathed any great quantity of the benzene. 
Absorbed tannic acid produced hepatic necrosis. 
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On the basis of these tests on rats, detergents 
should be avoided, but if they must be used, white 
soap and ether are the least objectionable of those 
tested. Emit C. RospitsHEeK, M.D. 


Muirhead, E. E., and Hill, J. M.: Shock Resulting 
from the Intraperitoneal Implantation of Re- 
constituted Desiccated Muscle. J. Lab. Clin. M., 
1944, 29: 339. 

The intraperitoneal implantation of skeletal- 
muscle pulp has been demonstrated by Moon to give 
rise to fatal shock when appropriate doses are used. 
In the authors’ experiment skeletal muscle was ob- 
tained from the hind limb of a normal dog, with the 
usual sterile surgical precautions. The muscle was 
passed through a sterile meat grinder and desiccated 
from the frozen state by the adtevac process. Prior 
to use, 25 cc. of water were added to each 20 gm. 
unit of stored, dried muscle. The resulting thick 
paste of muscle was introduced under pressure into 
the peritoneal cavity by means of a sterile metal 
syringe and‘a large trocar, under nembutal anes- 
thesia (1 cc. per 5 lb. of body weight). 

In the 7 experiments conducted, 5 animals received 
from 15 to 25 gm. of desiccated muscle, and 2 re- 
ceived 40 gm. All animals recovered from the anes- 
thetic within from five to ten hours and were able to 
stand up in their cages. Three animals died subse- 
quently in the state of shock; but 4 animals survived 
after a period of hemoconcentration and “toxic ap- 
pearance”’ while they appeared normal clinically for 
the periods of from one to several weeks during 
which they were observed. All animals displayed 
venous hemoconcentration, which was most marked 
in those that expired. In the group that survived, 
hemoconcentration reached near-control levels within 
from thirty to forty-eight hours of the implantation, 
and in the subsequent days anemia developed. The 
plasma specific gravity was lowered substantially, 
the decrease beginning shortly after the implantation 
and continuing for as long as thirty-four hours. With 
survival, the plasma specific gravity was elevated as 
the anemia appeared. 

Microscopic examination of the viscera and peri- 
toneum following fatal shock revealed the capillaries 


and venules of the lungs, kidneys, suprarenal cortex, 
liver (sinusoids), and omentum to be diffusely di- 
lated and filled with red blood cells. Pulmonary 
edema was marked, and the cortex of the suprarenal 
glands displayed prominent infiltration with poly- 
morphonuclear neutrophilic leucocytes. The liver 
cords near the central vein showed prominent atro- 
phy, and in the cells of the renal convoluted tubules 
granulation and vacuolation were seen. The spleen 
was contracted and almost bloodless. Sections in the 
region of the muscle implants revealed marked acute 
inflammation of the peritoneum and surrounding 
structures. The leucocytic infiltration extended into 
the bowel wall and the abdominal muscles. Exami- 
nation of the peritoneum of the surviving animals 
weeks later displayed encapsulation of the muscle 
remnants by omentum with a partially fibrous wall. 
The exudate had changed and had become predomi- 
nantly composed of numerous macrophages. In 1 
animal dying in shock, the peritoneal cavity con- 
tained 500 cc. of a watery fluid. The other animals 
revealed a scanty amount of bloody peritoneal fluid. 
No other serious effusions were observed in these 
animals. 

Reconstituted desiccated muscle is capable of pro- 
ducing fatal shock in dogs when it is implanted in 
the peritoneal cavity. For consistent fatal shock, a 
dose greater than 5 gm. per kilogram seems neces- 
sary. Since Moon has observed consistent fatal shock 
with such doses of unchanged muscle substance, pos- 
sibly the desiccation reduces the effectiveness of the 
shock-producing agent. The changes in the viscera 
are identical to those following freezing shock; how- 
ever, a dilution of the circulating plasma proteins 
was noted, whereas following a freeze no change in 
the plasma proteins had been observed. The fact 
that after a period of time, in the survival group, the 
muscle substance loses its shock-producing qualities, 
i.e., its ability to lower the plasma volume and cause 
hemoconcentration, is evidence in favor of the ab- 
sorption of shock-producing substances. This feature 
is in contradistinction to shock following a severe 
freeze of one hind extremity in which case the local 
plasma fluid loss appears to be the predominant etio- 
logical factor. Paut W. Scuarer, M.D. 
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